1 Insert carrier and method for the simultaneous double-side material-removing processing of
semiconductor wafers 5 Subject matter of the invention The present invention relates to an insert
carrier suitable for receiving one or a plurality of semiconductor wafers for the double-side processing
10 thereof between two working disks of a lapping, grinding or polishing apparatus. Said insert carrier
comprises a core composed of a first material having a first and a second surface, wherein the first
and the second surface each bear a coating composed of a second 15 material, said coating
completely or partly overigg the first and second surfaces, and also at least one opening for receiving
a semiconductor wafer, at%ﬁ%lcaexofatﬁg CBRHRGWARR iSRS SR EPRRPES AR R A ructuring
consisting of elevati®h8anmBFBEHPESSIBRS VTG aRTIEeRSARS, mitFoclsemdardmwtor
microelectromechanmiag€8srequire as starting materials semiconductor wafers with extreme
requirements made of global and local flatness, single-side-referenced flatness (nanotopology),
roughness and §Iea§9g§§c$_eﬂgggggugpr&@fe:[g‘%gﬂ%fers composed of semiconductor materials
such as 30 elemental sémiconductors (silicon, germanlun%, compound semiconductors (for example
composed of an element of the third main group of the periodic table such as aluminum, gallium or
indium and an elemeht of RFE FiftATmaii trbap Of thesperisdic taple suchiasaittogers35 phosphorus or
arsenic) or the compadnds tkeredfo(for examypleiSihGexn@ < Xs<1). 2 In gegedance withkthe prior art,
semiconductor wafessrareqreduced by, means ofa.multiplicity gfisticcessive process siggs which can
generally be classifiegiptg the following groups: () producing a usually monogrystalline
semiconductor rod; = ,

grinaing or polishing apparatus. Said insert carrier

comprises a core composed of a first material having a
first and a second surface, wherein the first and the
second surface each bear a coating composed of a second
15 material, sald coating completely or partly covering
the first and second surfaces, and also at least one
opening for receiving a semiconductor wafer. That
surface of the coating which is remote from +the core
has a structuring consisting of elevations and
20  depressions.

Prior art

Electronics, microelectronics and microelectromechanics

2% require as starting materials semiconductor wafers with
extreme reguirements made of glicbal and local flatness,
single-side-referenced flatness {nanotopology),
roughness and cleanness. Semiconductor wafers are
wafers composed of semicenductor materials such as

30 elemental semiconductors (silicon, germanium), compound
semiconductors (for example composed of an element of
the third main group of the periodic table such as
aluminum, gallium or indium and an element of the fifth
main group of the periodic table such as nitrogen,

35 phosphorus or arsenic) or the compounds thereof (for
example Si;..Ge,, 0 < x < 1).



(b) slicing the rod into individual wafers; (c) mechanical processing; (d) chemical processing; 10(e)
chemomechanical processing; (f) if appropriate additional production of layer structures. A method
designated "planetary pad grinding" ("PPG", 15 pad grinding with planetary kinematics) is known as a
particularly advantageous method from the group of mechanical processing steps. The method is
described for example in DE102007013058A1, and an apparatus suitable therefor is described for
example in 20 DE19937784A1. PPG is a method for the simultaneous double-side grinding of a
plurality of semicon%tg&w@g&&hqg%ems%rp_iLcoquggEor V‘é%fm95, Iigg égg{.othat it 'e Lrseely movable
in a cutout in one of aﬁglur%lg%gergn%ingrgisks (insaert carriersJ ca,useé:to rotate f)y means of a
rolling apparatus and is theraby moved on & &yclSidalirafettbiy T sémfdondtcistiFafets are
processed in materiBEF&RBYing taBRioi beffvesitivadinathieg wWorlisg disks sE&shavoiking disk
comprises a working sy eraddmainingdondstt abrasive. The working 30 layers are present in the form
of structured grihdingspags wehiehage tixed amthe,warking-disks adhesively. magnetically,.in a
positively locking manper (for example hook and loop fastener) or by means of vacuum. 35 A similar
method is so-called (ﬂ?t gggin "or 'gine rciindin ". In this case, a plurality of semiconductor wafers in
the arrangement describe a%m% B PPE ard JUided o M dhatacterisiic cycloidal paths between 3
two large rotating wé%inﬁ%@%b?%e@ﬁ@%ﬁ%ﬁd}mg apparatus. Abrasive grain is fixedly bonded into
the working disks, stiéh thaetHe aiateriabeembugl is effected by means of grinding. In the case of flat 5
honing, the abrasive graisreatrhederded girggggggtgitgg;surface of the working disk or be present in
the form of an areal cavering l#; king disk hy. means, of a multiplicity of individual abrasive
bodies, so-called "pgi%tg wh%({ agﬁ\ag rgng(gu@r%ed g%%)/lt leo%%f%kiné) E%Cl iSk'(P" Bef/%r etilgl?’,elﬁdustrie
Diamanten Rundschau ?63\%6?2005) [, page 202). In the case of PPG and pellets grinding, the
working disks are embodied in ring-shaped fashion, and the 15 rolling apparatus for the running disks
is formed from an ifhemandah olged pirewdeel"whicheare-grranged goncentrically withcrespect to the
rotation axis of the warking- disksn dnRerandouter pin wheelsthus.form sun gear and.internal gear of a
planetary gear arrar&gqp;g‘gggrli means 8{ which the running digks revolve with inherenft rotation like

agesus met ]
planets around the central axis of the arrangement - héhce the nama ruiffhg aekdP ©
mecnanical processing steps. The method is described

for example in DRE10200701305821, and an apparatus
suitable therefor is described for example in
20  DE19937784Al. PPG is a method for the simultaneous
double-side grinding of a plurality of semiconductor
wafers, wherein each semiconductor wafer lies such that
it is freely movable in a cutout in one of a plurality
of running disks (insert carriers) caused to rotate by
25 means of a rolling apparatus and is thereby moved on a
cycloidal trajectory. The semiconductor wafers are
processed 1in material-removing fashion between two
rotating working disks. ERach working disk comprises a
working layer containing bonded abrasive. The working
30 layers are present in the form of structured grinding
pads which are fixed on the working disks adhesively,
magnetically, in a positively locking manner (for

example hook and loop fastener) or by means of vacuum.

35 A similar method is so-called "flat hening" or "fine
grinding”. In this case, a plurality of semiconductor
wafers in the arrangement described above for PPG are

guided on the characteristic cycloidal paths between



Finally, a further method similar to PPG grinding is 25 simultaneous double-_side orbital grinding,. which
is described for example in US 2009/0311863AL1. In the case of orbital grinding, too, the .
semiconductor wafers are inserted in receiving openings of an insert carrier, Which ggldes them during
processing between the 30 rotating working disks. In contrast to PPG or peIIet_s grlndln_g, ho_wever, an
orbital grinding apparatus has only a single insert carrier, which covers the entire _worklng dlsl_<. The
working disks are not embodied in ring-shaped fashior; but rather in circular fashion. 35 The insert

ier i [ j | i ing disk and around
carrier is guided by means.of.a plurality; of gwggﬁgg rs arrang d outside thefworklng
the circumference thereof.an?g rot%g si)in%les of sa% gull 7o é’rs%éf%nescc%ntrﬁ:aﬁ)? cohhdcted to 4

a

drive spindles. As a Tesalt of the rotafidn of sail'drve sﬁnd@é?ﬁé%u?@ﬂﬂ%rs@éﬁorﬁﬁ&n eccentric
movement and ther&BY $/2 a §ifdscopicBEbrbitdlatiovament ok trerinsert camieraln thescase of
orbital 5 grinding, theféfere sthe insenecarserdves nbhdatede aliout isowaLeontrakaxis) por does it
revolve about thie ratatian gxiscolthenrardng disks; hutiatherperforms ap ascillating;moyement in the
form of small CirCIeStg\éergugﬂgé chfhecwgrkx!\rr&g@l(g -cli_gis?k or be present in the

form of an areal covering of the working disk by means

of a multiplicity of individual abrasive bodies, so-

called "pellets"™, which are mounted onto the working

10 disk (P. Beyer et al., Industrie Diamanten Rundschau
IDR 39 (2005) III, page 202).

In the case of PPG and pellets grinding, the working
disks are embodied in ring-shaped fashion, and the
15 rolling apparatus for the running disks is formed from
an inner and an outer pin wheel, which are arranged
concentrically with respect to the rotation axis of the
working disks. Inner and outer pin wheels thus form sun
gear and internal gear of a planetary gear arrangement
20 by means of which the running disks revolve with
inherent rotation like planets around the central axis

of the arrangement - hence the name "running disks".

Finally, a further method similar +to PPG grinding is
25 simultanecus double-side orbital grinding, which is
described for example in US 2009/0311863A1. In the case
of orbital grinding, too, the semiconductor wafers are
inserted in receiving openings of an insert carrier,
which guides them during processing between the
30 rotating working disks. In contrast to PPG or pellets
grinding, however, an orbital grinding apparatus has
only a single insert carrier, which covers the entire
working disk. The working disks are not embodied in
ring-shaped fashion, but rather in circular fashion.
35 The insert carrier is guided by means of a plurality of
guide rollers arranged outside the working disk and
around the circumference thereof. The rotary spindles

of said guide rollers are eccentrically coanected to



10 orbital movement is characterized by the fact that, under each semiconductor wafer thus guided by

the insert carrier, there is always a respective area in the spatially fixed reference system which,

during the movement, lies continuously completely within the area 15 swept over by the semiconductor
wafer. The teaching of DE102007049811A1 stipulates that, for carrying out the PPG or pellets grinding
method, use is made of running disks whose thickness is equal to or 20 thinner than the final thickness
of the semiconductor wafers processed thereby. This also applies to orbital grinding, for the same

reasons. The running,disks (PR, pellets grinding) and the insert carrier (orbital grinding) are therefore
very thin, for examplﬁc;rlleés 25{%@(5:%21 icaftl%'rO.S mr)%svbll%n Or%cicés?ngrggéitclo%nwa &r h%\ﬁﬁg a diameter
of 300 mm. Furthermore, th&R&4¢ ing'oftﬁﬁlﬁﬁéﬁ‘?o FP sHSHAfSthaR tHREFTHIRG Tisks and the
insert carrier have t8'beSi€ieritRFstiff s brder towithstand the forsesacting duringbpracessing, 30

and that their surfaceswehirhtconie inte cordaetwith the avorking layer durég processing:have to be
particularly resistantte: weargndware-aemniited:lohave.only 'E%%MS@‘H@&WHQ@?HE%%”Q layer, in
order that the working layer does not become blunt and 35 needtobereconditioned(redressed)through

e

undesirablyfrequent%gcopglextrlmmlng,.In accordance with D %Szob?oifﬁé’fﬂ(i tﬁEPé?%re, running

disks suitable for carrying outihe PPGHIShd. for "5 exXiapi prefrabfy cortprisaatésre composed
of a first material, whfthtR&8'a high seffidss tsaid corerbaimytcoinpletely éopartly £oated with a second
material, and also atieast@me opening-tor regesdng arsemiconductn ayvater sReeferably .in

accordance with DES2007049811Adna thermasetting-Ralyurethane haying §aré%rdr£eif§' of between
Shore 40 A and Shoe8Q A is Used as secorggugjcaggrial&;@isr has proved to be particu aﬁ)’/ resistant to

SMm1Co

wear in relation to diamong, the abrasive substance 10 pre?erab??ﬁgedgﬁ?ﬁﬁg cal%%, thdantiwear
layer is applied by sprayihg, PPIG fooditif Spreadit’ddlifingorrespective area in
th

e spatially fixed reference system which, during the
movement, lies continuously completely within the area

15 swept over by the semiconductor wafer.

The teaching of DE1062007049811A1 stipulétes that, feor
carrying out the PPG or pellets grinding method, use is
made of running disks whose thickness is equal to or
20  thinner than the final thickness of the semiconductor
wafers processed thereby. This also applies to orbital
grinding, for the same reasons. The running disks (PPG,
pellets grinding) and +the insert carrier (orbital
grinding) are therefore wvery +thin, for example less
25 than typically 0.8 mm when processing a silicon wafer
having a diameter of 300 mm. Furthermore, the teaching
of DEI1O2007049811A1 stipulates that the running disks
and the insert carrier have to be sufficiantly stiff in
order toc withstand the forces acting during processing,
30 and that their surfaces which come into contact with
the working layer during processing have to be
particularly resistant to wear and are permitted to
have only little interaction with the working layer, in
order that the working layer does not become blunt andg
35  need to be recenditioned (redressed) through
undesirably frequent and complex trimming, In
accordance with DE102007049811A1, therefore, running
disks suitable for carrying out the PPG method, for



blade coating. In the prior art, however, preference is 15 given to coating by molding in an injection
mold, into which the first material is inserted in a centered manner with space for the coating on the
front and rear sides. Alternatively, coating with a layer with excess thickness and subsequent grinding
back to the desired 20 target thickness are also known. DE102007049811A1 explains that very high
frictional forces act on the antiwear layers known in the prior art. Said forces are much greater than the
frictional 25 forces owing to the chipping capacity exerted by the material removal on the
semiconductor waf count igh forces, the stiffness-imparting core of the running disk
has to be very thiclfgiﬁ%%Zr8 %Oﬁ%gt,'ﬁ%%:}r?niﬁamﬁél} is still scu%ﬁgie%?fgps%gﬁ%a. Ns & résdit fonly a small
proportion of thickn&4S Sh faxinftrh S 160°pm bt FRprakice 2gficafthless T semaiisor the
coating of the runnif§Tie &eRiEhCorisiderably rastrictswthe iseavieedife dheweot mnd. 35 ameans high
costs for the wearinglpart aunriingiskné retenoned fda raasser which isas fanaspossible with low

forces and "free floating:'s as lesitesh s, 2 result, dhe advantagas pf simyianeous doyble-side
processing which Iegq to,a 91‘?1‘5%%%%9% hlgh §gt%esg+% é);l.éhe %g@]conductor wafer are png‘ftIy nullified if

. . . in a
the processing is carried out using runnin Rown In the pridr-art.“Ac

DE102007049811A1S tHE High Fichional A 0 ofed owifg To the dmdiFlayérmickRessiseng about
particularly harmful ffetihgForcedBétwesh corevrdtetial aind peatingwiahé insert catrier: Said forces
lead to premature detachwaentiof the coating throughsdelamination 1o andncteasgdexignt. In order to
15 counteractilayerglataghmeny, which leads to the fracture of the semiconductor wafer and usually
also of the running disk, W02008/064158A2, for example, describes the use of an additional layer of
an adhesion promoter between core material and antiwear coating of 20 the running disk. However,
this, too, does not sBive tHe*Srobfémiof thEBkcesEivaKERW lajer aBhedion, 3ueh Hkst armiear-coated
running disks knowAR#2lié pFior st arsnasuitdbleddr carryingrouktiienBPG methodand-telated
grinding methods. blade coating. In the prior art, however, preference is

15 given to coating by molding in an injection mold, into
which the first material is inserted in a centered
manner with space for the coating on the front and rear
sides. Alternatively, coating with a layver with excess
thickness and subsequent grinding back to the desired

20  target thickness are also known.

DE102007049811A1 explains that very high frictional
forces act on the antiwear layers known in the prior
art. Sald forces are much greater than the frictiocnal

25 forces owing to the chipping capacity exerted by the
material removal on the semiconductor wafer.

On account of the high forces, the stiffness-imparting
core of the running disk has to be very thick in order
30 that the running disk is still sufficiently stable. As
a result, cnly a small proportion of thickness - a
maximum of 100 pm but in practice significantly less -
remains for the coating of the running disk, which
considerably restricts the service 1ife thereof and

35 means high costs for the wearing part running disk.

Moreover, the high frictional forces have the effect

that the semiconductor wafers, during processing, are



25 Finally,DE102007049811A1 and W02008/064158A1 also describe running disks, the core material
of which is only partly coated with an antiwear layer. However, these prove to be particularly
susceptible to premature 30 layer detachment and are therefore likewise unsuitable for the processing
of semiconductor wafers. Object 35 Consequently, the invention was based on the object of
lengthening the use period of the insert carriers used in PPG and related grinding methods, and of
simultaneously ensuring a free-floating processing of & the semiconductor wafers without risk of

fracture for insert c%rgigr ggd scgmiconductor wafer. .Description of the invention S The object is
achieved by means.of an insert carrier, suitable %Erlr%?c‘:eﬁ/sl’ﬁgagnéf B Iuksify of senficdfiductor

wafers for the double¥ide Brotessif thereof BetwEeAdtva Working tisks &t B8dppids: 1G:grinding or
polishing apparatust @8wiprisingaccoradompesed of atfirss iratérahkaving aifirst anesacecond
surface, wherein the fisstearnd the second surfacereach heara eeating gompgsed of a.second material,

said coating complesely:qfpaytiy covgrng-1> the. fitst and. second,surfaces, and alse at jeast one

opening for receivirégl%csgsr’réiggndlicstor \éva?tgréé/vrg)eggm tSh,arg sugace of the coating which is remote from
the core has a strucfuring consisting of slevations and depressions charattetizE8H hatthe

correlation 20 Iengtﬁrb‘? tH&-€lévations and depressions of the structuring is in the range of 0.5 mm to
25 mm and the aspect ratio of the structuring is in the range of 0.0004 to 0.4. 25 The invention can be

employed both in ttrecease: ofi processing: methods wvith ravolvingraser catriers (PRGQrpellets
grinding methed or loublesside-agping) apd InLfhe case.gLprocgssing.methads with pgnerevolving
insert carriers (Qrb_ltal gggdlnigdlp{b_ltal aelljg%su’lso grinding or orhital lappin ).Forrt]ﬁe sake of (revolving;
PPG, pellets grindifig) and for ca mr"%non-revolvﬁlege;go%ﬁal m&hoay. THEsEYeen  core
material and coating of the insert carrier. Said forces
lead to premature detachment of the coating through
delamination to an increased extent. In order <to
15 counteract layer detachment, which leads to the
fracture of the semiconductor wafer and usually also of
the running disk, WO2008/064158A2, for example,
describes the use of an additional laver of an adhesion
promoter between core material and antiwear coating of
20  the running disk. However, this, too, does not solve
the problem of the excessively low layer adhesion, such
that antiwear-ccated running disks known in the prior
art are unsuitable for carrying out the PPG method and
related grinding methods.
25
Finally, DE1C2007049811A1 and WO0O2008/064158A1 also
describe running disks, the core material of which is
only partly coated with an antiwear layer. However,
these prove to be particularly susceptible to premature
30 layer detachment and are therefore likewise unsuitable

for the processing of semiconductor wafers.

Object

35 Consequently, the invention was based on the object of
lengthening the use period of the insert carriers used
in PEG and related grinding methods, and of

simultaneously ensuring a free-floating preocessing of



"insert disk" "insert methods 35 are described further above in the section "Prior art". 8 tend toward
the premature detachment of parts of a coating. Both are extremely undesirable and make it more
difficult to carry out the PPG grinding, for example, or make it impossible. In particular, it has 5 been
observed that the total frictional forces of running disk and semiconductor wafers are significantly
greater than those of the semiconductor wafers on account of the material removal alone (chipping
capacity, chipping friction). 10 It has furthermore been-pbserved that this high friction of running disks

known in the prior arcth%vesrlorgdgoth ruQningwdigk (bending and fracture of th running disk) and that
running disk and semiconductor 15 water move hdn-IhHoRly dridPRorRfeptBRGEBRF ("§6ck & slip”,
chatter, vibration). FiRafR7; it FaS beeh rstogifzed thstaneforeestacting on the semiconductor wafer do
not compensate for one another, that is to say that the desired, largely force-free (force- 20

compensating) "freepleattngtpacassingof thesgmiisgnductor wafer cannot be carried out with
running disks kgown in the prior art and the semiconductor wafers processed in this way are subjected

to constraining forc%guch as are known from non-force- 25 compensating methods in which the
workpieces are clampéd. Fartfiermore 2t HaE B 8bS&RRA thdt tE hight fictioRi ot thE Funning disks

available in the priof 38%@% 16ads fitrpartf@fiad t&ren uriisabilityrof aditted antiniearcoatiry since the
latter is wholly or pastiy-detacked duringerocessing untes highvterce-agtion (ip pastigular peeling
forces). In particular;ithas beep-ohiaarved that usuallyithe entire thickngss of the,, .
10 grinding or polishing apparatus, comprising a core
composed o©f a first material having a first and a
second surface, wherein the first and the second
surface each bear a coating composed of a second
material, saild coating completely or partly covering
15  the first and second surfaces, and also at least one
cpening for receiving a semiconductor wafer, wherein
that surface of the coating which is remote from the
core has a structuring consisting of elevations and
depressions, characterized in that the correlation
20 length o0f the elevations and depressions of the
structuring is in the range of 0.5 mm to 25 mm and the
aspect ratio c¢f the structuring is in the range of
0.0004 to 0.4.

25 The invention can be employed both in the case of
processing methods with revolving insert carriers (PPG
or pellets grinding method or double-side lapping} and
in the case of processing methods with nen-revolving
insert <carriers (orbital grinding, orbital peliets

30 grinding or orbital lapping) . For the sake of
simplicity, therefore, hereinafter the term “"insert
carrier" is used synonymously for "running disk"
(revolving; PPG, pellets grinding) and for "insert
carrier” (non-revolving; orbital method). These methods

35 are described further above in the section "Prior art".

The invention is based on the observation that running

disks available in the prior art have high friction or



35 coating, that is to say the entire layer stack comprising useful layer and adhesive intermediate and
primer layers present, if appropriate, is detached from the support - the core of the running disk. 9
Detached fragments of the surface layers or of the antiwear coating of a running disk pass into the
working gap between semiconductor wafer surface and 5 working layer. On account of the high
hardness of the working layers (grinding pads, pellets), the punctiform load exerted by a layer
fragment on the semiconductor wafer cannot be compensated for by elastic deformation of the working

layer, and the semiggggucg%rw\gdgger 19 éhe&fg&%ér&rgedg%lgc%g%@. o

ridl, £ t '
Specifically,theinventionisbasedonthe observation, in particular, that the pr&aa%lﬁty SF prgmature layer

detachment increasce%a\mtﬁgthe Fittion 18%0 GRICI TR tay e Siia5a wikh siidify oh'the working
layer, and with the feRaFleriit of tHe eddge of Hie Ebatingtof thesrurithfy diskrPhednvedtors have
recognized that a ceating of the>20 ©eke cansistinig ot arfirst. materigh withca second thatesal, the

surface of which hasdbe elgyations and.dgpresgians acearding to the invention, is£ot anly very
resistant to wear buf alsq has T"OW S”di?dﬁ friction. The structure of the insert carrier according 25 to the

. . . ;ldnc% f BSi( anch semicon . 5
Invention Is explalned In adetall pelow. e Insert carrier comprises a core compose of afirst material,

which imparts the n&ce3E5fy shifif@ss 1887 insdht chifer. THEMHLRAERRAI tHEETSIe pféterably 30
has a high stiffness2Preferablycthe firsematetiagtigal removal alone  {chipping

capacity, chipping friction).

10
It has furthermore ©Dbeen observed that this high
friction of running disks known in the oprior art
overloads the running disk (bending and fracture of the
running disk} and that running disk and semiconductor

15 wafer move non-unifermly and non-reproducibly ("stick &
slip™, chatter, vibration). Finally, it has been
recognized that the forces acting on the semiconductor
wafer de not compensate for one ancther, that is to say
that the desired, largely force-free {force-

20  compensating) "free floating™" processing of the
semiconductor wafer cannot be carried out with running
disks known in the prior art and the semiconductor
wafers processed 1n this way are subjected to
constraining £forces such as are known from non-force-

25 compensating methods in which the workpieces are
clamped.

Furthermore, it has been observed that the high
friction of the running disks available in the prior
30  art leads, in particular, to an unusability of a fitted
antiwear coating since the latter is wholly or partly
detached during processing under high force action {(in
particular peeling forces). In particular, it has been
observed that usually the entire thickness of the
35 coating, that 1is to say the entire layer stack
comprising useful layer and adhesive intermediate and
primer layers present, if appropriate, is detached from

the support - the core of the running disk.



a metal, in particu'lar a steel, since the latter has a high modulus of elasticity (stiffness). A hardened
steel is particularly preferred because it has a high hardness and tensile strength, such that the
running 35 disk is not plastically deformed even upon relatively great flexure and permapently
maintains its desired flatness. In this case, a Rockwell hardness of HRC 30 to 60 is partlcular_ly
preferred. The core consisting of 10 the first material has two surfaces, of which the ﬁrst, during the
use of the insert carrier, faces one working layer and the second faces the other workl_ng Iayer of the
double-side processing apparatus. 5 The second material preferably has a high abrasion resistance.
Plastics such as polyurethane are preferred; a thermosetting polyurethane having a hardness .of 60 to
95 according to Shote R0 pafRIREN: prefefred Thessadoms matrial s connectedttbethe first
material in such a walyttheg dtrhasastighest pdssible adhesive stidrgth, ﬂa@:ss t@r&ay_thatéorqes as
high as 15 possiblease kengireghto sepatate-dhessacond materal fronxthe figstraaterial, 1 this case,
the adhesion atthe jpierface between fisst and secand maferialg Llsﬁgrelflearggrly%greatgr tlg}?g the

OT .
cohesion within the églggnd material. Adhesion denotes the force that has to &20 éxpehded in order

to overcome the materlqllgﬁac Irhent force With Whidh airsPhaté&fialis c%%e@?éﬂjfoi sétond material
along an interface. CoREsBR deFGted thetforcerthat haaamers expentled iserderctuiowécome the
material holding-togetherforeathat grevaitsnpensated for by elastic deformation

of the working layer, and the semiconductor wafer
10 therefore immediately breaks.

Specifically, the invention is based on the
observation, in particular, that the probability of
premature layer detachment increases with the friction

15 to which the layer is subjected when sliding on the
working layer, and with the total length of the edge of
the coating of the running disk.

The inventors have recognized that a coating of the
20  core consisting of a first material with a second
material, the surface of which has the elevations and
depressions according to the invention, is not only
very resistant to wear but also has low sliding
friction. The structure of the insert carrier according

25 to the invention is explained in detail below:

The insert carrier comprises a core compesed of a first
material, which imparts the necessary stiffness to the
insert carrier. The first material therefore preferably
30 has a high stiffness. Preferably, the first material is
a metal, in particular a steel, since the latter has a
high modulus of elasticity (stiffness). A hardened
steel 1s particularly preferred because it has a high
hardness and tensile strength, such that the running
35 disk is not plastically deformed even upon relatively
great Ilexure and permanently maintains its desired
flatness. In this case, a Rockwell hardness of HRC 30

to 60 is particularly preferred. The core consisting of



25 between the molecules or within the molecules of a material and thus brings about a homogeneous
material bond of the material . It is therefore preferred for a loss of material of the coating, such as
occurs as a result of wear as a result of friction unavoidably in 30 the course of use, to take place via
removal of - microscopically small - quantities of the coating material itself (cohesion failure) and not
via detachment of continuous regions of the coating material from the underlying first material (core) of
35 the insert carrier along the interface (adhesion failurg). 11 Strong adhesion can be effected by

inherent adhesive a%ign %f.ltpe, first arlncateri with the second material (van der Waals' forces), by

positively locking connection (stgqtfﬁng?ﬂﬁaercu %f’or b“)r/oappsllﬁ:ngaaclrelsg ad‘@lﬁion’i’g’l?ﬁahegﬁn-promoting
third layer between firstArid 85C0RE nidteridiRe TRAt Sivtadd SPe Secoricmatéaaiafhiehss remote
from the core has astiistogng-egrsistimpoftitelevations afakdepressionshan elevationgs a region of
greater height which has:a sarface whichfaces awayfress thegorghithe insert carrier and which can
come into contact with one of the working disks of the apparatus for lapping, grinding or polishing the

15 semiconductor V\ﬁaggrs.sé ,doerpcges%iaogeirsﬁ.a iegio]p c%f Igsger hejght Whoseﬁ,surface facing away from
the core of the insert carrier caniot come ihto efigagemant with 8 working d&k. AREBIHRG to the

invention, elevation$ &t d@pfessions afSintthis case @wayEonnécted ez ahe andther in the form
of a continuous layerr Fherared: proportich constittited:-hy the elevatiornsainethe tetal asea af the coating
is preferably betweer: b&h and 8Q9%. Tlae percentage ingicated relates to the-area 25 proportion that

comes into contact W;tpttb&wgggpgﬂ;@@rwé area proportion is also referred to as percentage
contact area for short. It has been found that the aspect ratio and typical 30 structure size of the

structured coating have to be chosen from limited ranges in order that the structuring is effective
according to the invEhfiofieffftds ’RE&Y Hidt o FediRHBATIFACtion ishebtainettamd hordadting material
is detached from théinssttB5e@arrier. that it has a highest possible adhesive

strength, that is to say that forces as high as
15 possible are reaguired to separate the second material
from the first material. In this case, the adhesion at
the interface between first and second materials is
preferably greater than the cohesion within the second
material. Adhesion denotes the force that has to be
20 expended in order to overcome the material attachment
force with which a first material is connected to a
second material aleng an interface. Cchesion denotes
the force that has to be expended in order to overcome
the material holding-together force that prevails
25 between the molecules or within the molecules of a
material and thus brings about a homogenecus material
bord of the material. It is therefore preferred for a
loss of material of the coating, such as occurs as a
result of wear as a result of friction unavoidably in
30 the ccurse of use, to take place via removal of -
microscopically small - quantities of the coating
material itself {cohesicn failure) and not wvia
detachment o¢f continuous regions of the coating
material from the underlying first material (core) of
35 the insert carrier along the interface (adhesion
faiiure).



12 with which the coating is provided has to be chosen from a limited range in order to obtalr_l a
reduction of the sliding friction according to the invention. In this case, it h.as .em(_erged that it is virtually
5 unimportant whether the structuring of the coating is described by the distribution and extent Qf the
elevations or the distribution and extent of the depressions. A characteristic length can be specified as
a correlation length k, for example. The 10 specification of the correlation length has t_he advantage
that it constitutes an intrinsic property of the entire coating an_d is independent pf details of the locally
chosen embodimenggf the paa;['é%rn af elevations and depressions. The correlation length results from

15 the two-dimensional autocorreiation fuhction 8252 LEI15¢) - Ri2-Haf sitere A4S i8N elevation
is situated at the loc&tion®¥, 25 x(F)e. -4 s d8pression iswsifatedat thedlovatioras thatllength A =
121 for which co(A).4Vaholdsitrue. 2B ALdénotes theetotal arba of thesaeating gver whigh.the
two-dimensional integral extards, and diizdxdy denptesthe dnfinitesimal argg element. 30 The

. i R ; g - that is
autocorrelation shus,gdicajes the prohahiltysuith whigh o average an element of the coating - t
to say elevation or dfepre sion - is correlatedowit, an element attt & distance 2=1 %‘i’?%?obablllty

assumes the value 1 (Strict Sorreiationy if Idaricat efements

That surface of the second material which is remote
frem the core has a structuring consisting of
10 elevations and depressions. An elevation is a region of
greater height which has a surface which faces away
from the core of the insert carrier and which can come
into contact with one of the working disks of the
apparatus for lapping, grinding or polishing the
15 semiconductor wafers. A depression 1is a region of
lesser height whose surface facing away from the core

o

of the insert carrier cannot come into engagement with
a working disk. Acceording toc the invention, elevations
and depressions are in this case always connected to

20 one another in the form of a continuous lavyer.

The area proportion constituted by the elevations in
the total area of the coating is preferably between 5%
and 80%. The percentage indicated relates to the area

25 proportion that comes intoc contact with the working
disks. This area proportion is alsc referred to as
percentage coentact area for short.

It has been found that the aspect ratic and typical
30 structure size of the structured coating have to be

chosen  from limited  ranges in  order that the

structuring is effective according to the invention,

that is to say that a reduction of friction is obtained

and no coating material is detached from the insert
35 carrier.

It has thus been found that the characteristic lateral

extent of the structures (elevations and depressions)



35 are situated at the location F and simultaneously at the location 2-F, that is to say in each case
elevations (1.1 - 1) or depressions ((-1)-(-1) = 1); the 13 value -1 (anticorrelation) if precisely different
elements are situated at F and A-F, that is to say either an elevation is situated at F and at the same
time a depression is situated at 71-F ((+1).(-1) =-1) 5 or a depression is situated at F and at the same
time an elevation is situated at X-Y ((-1).(+1) = -1); and finally the value O if the elements at F. and
F----(x,y) are uncorrelated on average (sometimes elgyation, sometimes depression; sum of uniformly
distributed |n§tance§@gk}0;g};@r!gﬂél"é/ Ig§g§roj}58%98gnlggg, tggslde%tlt éo)g oasl\évgys holds
true. Integration over all F anfl,dl,vlsmn (k])%/t e area over which Integration is effected 7 ylglds
averaging, such that W4 (A) acttaily indicstss e Proabilis, &oerabedoVertHe eritite Sbated area,
15 of encountering élfnehts Bf idenfisariyberat Gecadistdmce The correlatibrdengtinis pisferably
between 0.5 and 25tmins, particalarlyipreferably betweenl 1 and:10 mim. 20 Besides the lateral extent of
the structures, the aspegt satiathergef is,also-of considerableimporance.Aspect ratio denotes the
ratio of the height difference bp&twg;n gn.elevation and a depressian 25 1o the latetal extent of the
elevation or depression. In order to calculate the aspect ratio according to the invention, the lateral

extent is equated wﬁﬁ?ﬁ@%ﬁ?&fe-d%ﬁneﬁ%%rre?&ﬁ&ﬁ feHYth Bt théStructiriig: it has beeffobserved
that no reduction of dRBFAERGRTSD btwEeA toatingicTthe inseruEarrierand working aya@dof the
processing apparatas occurs indhe<aseiotan exeessively large aspect eaiiaggjust.as iirHe case of an

excessively small agpeet:ratio. 35.A large aspegt ratig.is presentif the«ceating has.great,beight
modulations within %@%rgrl&tg&gl distances, for e alrp:[algeln the fo.rg{ of numerous smgllyelg¥at|ons each

. . 1Tt coms 5 ah Inutrinsic propert
having a large height but a small _ o }
the entire coating and is independsnt of details of the

locally chosen embodiment of the pattern of elevations
and depressions. The correlation length results from

15 the two-dimensional autocorrelation function
@(hy="/a[x(E) -y (A-F)dF, where
A

x(F)=1, 1f an elevation 1s situated at the location ¥,

20
v (F}= -1, if a depression is situated a* the location
F,
as that length A = I 1| for which ¢(E}m% holds true.

25

A denotes the total area of the coating over which the
two-dimensional integral extends, and d¥=dpdy denotes

the infinitesimal area element.

30 The autocorrelation thus indicates the probability with
which on average an element of the coating - that is to
say elevation or depression - is correlated with an
element at the distance A=|i|. This probability assumes
the value 1 (strict correlation) 1f identical elements

35 are situated at the location ¥ and simultaneocusly at
the location /4 , that is to say ir each case

-F
elevations {1.1 = 1) or depressicns {((-1)-(-1) = 1}; the



14 lateral extent which are separated from one another by a continuous network of depressions
surrounding them. It has been found that such elevation "pins" are greatly deformed by the lateral
frictional forces 5 acting during working use. This leads to material stresses particularly at the base of
the elevation, at which the latter is connected to the surrounding regions of the depressions. The
coating material tears there, and parts of the elevations can be detached from 10 the assemblage of
the entire coating. This would lead, as described, to fiacture or damage of the semiconductor wafer. A

large aspect ratio islikewise present if, 15.conversely, the gtfudgp_i@gpéé@@ coating is-present for
example in the form of a multiplicity of.ipdividlzlial dtepressions (5blind h%I}()est') susrro%;nded by a network

of continuous elevations: It has Been found that fhesé blﬁ%c-xhofle-lfﬂk’e dep?essf‘ons il u?:)azi’nd become

clogged 20 with theaBbR&Tve2Slufty THAE afiBes Gurinid- tié Rtatéial-fenid\ing prddedsinigit the
semiconductor wafersed he effact of sherstrustusitguisthereby nultified! 26Lin cohltrast thereto, a small
aspect ratio is presept if the-eeating has:smali beighd anegdulatioas within wide kateeal distances, for

example in the form, of wide depressians ot gxtensive.elgvations having only.a small height difference
between elevation and de res%lion. IqBO the case of arhbexces_sﬁew spallnacisprgg JCr‘l}aiio% too, the coating
l

does not act accordif§ 16 the ventor as’is‘expiained balsw - The redudion of t fing friction

between the 35 coatiiPEE therirReroSarfie? sMEEth e Woind fay e? v tRé 1iBee SSRG aiitatus is
evidently brought abeut-by shefactthat asuitably stmttureti svatibg ircredses tiesthickméss of the film
of supplied copling tubricagi 415 = preferabhswaterdn thecaseafiRRGonthatiis situated: bgtween
coating and Workin%(@ée(r. lmgggéerkgﬁgger ggg@byﬂgg%g Atype of ;aguaplaning;.effect upon

relative movement Detween insert carrier 5 and working layer, as a result of which the sliding friction is
reduced. This is exfiafited BY thE a6tk Bbidartly e dépre8Siohs1ake up & stpphy of cooling
lubricant and releasé! it bgRina¥sing #h6 sliditgiof tHedihseft €atrierisvetahe XvotkifgdayeFfas a result
10 of the shear gradieat imrthieseddling lubsicant fikd osvaccoting okthel redativexmaventent, The released

cooling lubricant cap deaue the depregsions; enlyrysflowstransport over the glavations. e

depressions are too dsl@@gn%retog =sl‘pﬂ!ow and the elevations are too

The correlation length 1s preferably between 0.5 and
25 mm, particularly preferably between 1 and 10 mm.

20
Besides the lateral extent of the structures, the
aspect ratio thereof is also of censiderable
importance. Aspect ratic denotes the ratic of ths
height difference between an elevation and a depression

25 to the lateral extent of the elevation or depression.
In order to calculate the aspect ratio according to the
invention, the lateral extent is eguated with the
above-defined correlation length ¢f the structuring. It
has been observed that no reduction of the Ifricticn

30 Dbetween coating of the insert carrier and working layerx
of the processing apparatus occurs in the case of an
excessively large aspect ratico, Jjust as in the case of

an excessively small aspect ratio.

35 A large aspect ratio 1is present if the coating has
great height modulations within short lateral
distances, for example in the form of numerous small

elevations each having a large height but a small



15 wide, the entrained quantity of cooling lubricant does not suffice to increase the film thickness
above the elevations in such a way that an effect of reducing sliding friction is obtained. Conversely, if
the depressions are too large and the elevations too small, 20 not enough cooling lubricant can be fed
to fill the reservoir of the depressions such that enough cooling lubricant is obtained for increased film
formation of the surrounding elevations. In this case, too, a thicker film does not form and a
friction-reducing 25 "floating" of the insert carrier likewige fails to occur. An aspect ratio of the

structuring of betWG_L%PcQ;%’,LO“e@;'%@QtAf Q§§£{og§g tq ans}gt@gle. A ggpg%gf Q%%@et} 3g9,.004 and 0.1

is preferred. The second material %artlgltor C mplgteig/ covers the first and th%secor]C surface of the
first material. Prefe?abﬁ/?%‘a%:%ugﬁ e TWo'Stirfac8s of the filst 35 matetial Nas él"iléqctly one continuous
layer of the second fhatdift. THEbatitiPaEcordiid to M€ thvehtrrthetBforeRsreferalily Boes not
consist of a pluralitwotadhycontrtiousa@gidns (“Slends ) teuterathdrot 1toexrdctlyfome evntinuous
region per surface. ithis£ase; amareasis-gesignated as "eampletely gontingouss exactly when there

is exactly one edgeggpeggggidﬁggi\@gmgr%r}clgstescghee entire area. it has lbeex%fijé{{‘,d that a coating

composed of a second material has the'j“hlghest adhesive strength on the first materi%léthat is to say

does not tend towald d&thchmient, eXacly wheh, 5P RV Contéht of the 19°4rsa 8¢ ed by the

coating in each caseséit e firkt ahfith&Teedhdisitfaceldfthée Seeond Mmatetial2theTatisof "edge” to
"area" is as small asipossiblen®hisameanst nidre préersety, dhat thenfarm okthechredstrespectively
occupied by the coatings-aidhefirshand 4 5csecand-syidaces-efitne firsh materal; fora.given area
content, should pre(}lesrablydgg gpﬁggg’m each ca§gasgggrtgat trg%!eng}gm(ggeeach gtthe twaq, in each

case exactly one edge line which completely encloses said area in each case becomes minimal.
Ideally, therefore, 2084 B e R0 £d3atihgs is in each case exactly enclosed by a circular line. This
is because it had been found that detachment of a

A large aspect ratio is lilkewise present if,

15 ceonversely, the structuring of the coating is present
for example in the form of a multiplicity of individual
depressions ("blind holes™) surrounded by a network of
continuous elevations. It has besen found that these
biind-hcle-like depressicns £ill up and become clogged

20 with the abrasive slurry that arises during the
material-removing processing of the semiconductor
wafers. The effect of the structuring is thereby

nullified.

25 In contrast thereto, a small aspect ratic is present if
the coating has small height modulations within wide
lateral distances, for example in the form of wide
depressions or extensive elevations having only a small
height difference between elevation and depression. In

30 the case o0of an excessively small aspect ratio, too, the
coating does not act according to the inventicn, as is

explalned below.

The reduction of the sliding fricticn between the
35 coating of the insert carrier and the working layer of
the processing apparatus is evidently brought about by
the fact that a suiltably structured coating increases

the thicknesss ¢f the film of supplied cocling lubricant



coating possibly having 25 always proceeds from the to say from the line inadequate adhesive
strength edge of the coating, that is which in each case exactly encloses the area occupied by the
coating. Layer detachment from the center of the closed layer was practically never
observed.Therefore,particular 30 preference is given to coatings whose form is chosen such that the
sum of all the edge lines which delimit the area occupied by the coating is as small as possible. The
edges delimiting the coating are therefore intended t@ be curved as uniformly as 35 possible, without

additional bulges and ip¢isio bﬂ, (@),Ihe firEEmaCtggal can have-a yniform thickness in the region
t I

covered by the second material. In this case, the second material must have a non-uniform 5 thickness

in order to obtain tHe-G8&IFES sOfAEE Bruthite! "(h) BT tHE Sther handy tHe first ndtBfi&i ¢an also have
a non-uniform thickP@553f theTEeiorF coveredesy: the AD secoRdRfatéfal. Fse*3BEdRAHaterial has a
uniform thickness vdfichdollowrsctine thitkness profilentthe fisstrmateriat msa positivetyilecking manner.
In this case, the eleyations apddepiesaions are predefined.bydhe thicknessistrusturg ofdhe first
material. 15 (c) It i&gllscqcpossible for othtg.]e,ltgst and the s%ondén%terigllutao Qggg atpl%@-uniform

thickness, wherein fhe thickness [gfcﬁl 5%? oth, rﬁasltelrl'?alsefé%mp ementéd non-complementarily with

respect to one 20 anBHTEr T ¥his RasE SESSTHACE strdbfureFestitS iBRT the®dun ot & thickness
fluctuations of the fiksbaRd etormdmateriaissA thickregsimodilaling oftife sebbiPmatetial (cases 25
(a) and (c)) can preterablynbe obtaiaed byrmeans of the tolowing methed: the fisstreaterial is arranged
in a centered manngk befween two h@yé 0lds W@Sg@d@@ﬁ@thﬁﬁ@@g@rigm}ﬂe@@ case
compﬂsecavMes.Eg%gg%§(g%h%Qgﬁggg%%yg@kﬁg%%%@%yyeThe released cooling
lubricant can leave the depressions only by Zflow
transpert over the elevaticns. If the depressions are
too small or too shallow and the elevations are too
15 wide, the entrained guantity of cocoling lubricant does
not suffice to increase the f£ilm thickness above the
elevations in such a way that an effect of reducing
gliding <friction 1s obtained. Conversely, if the
depressions are teoo large and the elevations too small,
20  not encugh cooling lubricant can be fed tce f£ill the
reservoir of the depressions such that enough cooling
lubricant is obtained for increased film formation of
the surrcunding elevations. in this case, too, a
thicker £film does not form and a friction-reducing
25 "floating” of the insert carrier 1likewise falls to

occur.

An aspect ratio of the structuring oif between 0.0004
and 0.4 has proved toc be suitable. A range of between
30 0.004 and 0.1 is preferred.

The second material partiy or completely covers the
firgt and the second surface of the first material.
Preferably, each of <the two surfaces of the first
35 material has exactly one continuous layer of the second
material. The <c¢oating according tc the invention
therefore preferably dces not consist of a plurality of

non~continuous regions ("isliands"), but rather of



30 cavities have a structure produced by embossing, grinding, engraving, knurling, grooving, milling,
turning or etching, such that a non-uniform width of the cavity and thus of the molding effected with the
second material arises in the subsequent step. The 35 cavities are then simultaneously filled with a
flowable chemical precursor of the second material (injection molding). The precursor is subsequently
converted into the second material for example by crosslinking or 18 curing, the half-molds are
removed and the core coated with the second materiaé in this way is removed. Likewise, a thickness
modulation of the sgcond matgrial 5.can preferablyalsobe optained byrmeaans of the fallowing

method: the first material is coated largely,homogeneously wi -cure mi ecursor of the
Soaeamoganeousy %@ﬂ%% d.chemical o

. case an a a . §
second material, said pr’ecursorjf)elngg iluted in'a manner ready for Injection, in a_spraying method, 10

alternatively also b§*tpping, feGding Eradifi, BAGE thattifor S&en prifiting” Inthts case, both
sides can be coatedrsimuttahneoushe (dippihd: floothing)rer susgessively (spreading, blade coating,
printing). After goating, the solvent is allowed time for flashing 15 off (evaporation), such that the
chemical precursorhegames,caveredwith askin, but does;not yetgure fully Of thethermosetting
polyurethanes preferrte_d as fecond g@lat%[]igl ﬁggtpaggglélgj[I‘y é/v%%r-r@esi tant types are. %%Qerally
hot-crosslinking, thrﬁ?lset%%ay thist the 2 .cﬁjemlcal precursor appﬁe 1 oes not cure fu y anyway at
room temperature. e Firirling didkes thei? préssed etwe&R tio pldtes cbiifosed dFiéat-resistant
plastic under pressdes acigtwith supplyofheatiiFhe plates prefetalsiy consisent salf-reléesing material
such as 25 palytetraflugroethylene( PIFE)er silicane cuhherzalternativelyothosessuffaces of the plates

which face the runnipg disk can alsa be coated Reforehand witha relgase.agentiwaxeggsilicones).
Those surfaces of thetplates wpic(y face the, running giska%re r{é)}['iLdeads b O%Os means 9% %ginding,
engraving, milling, &fc-; WitR a stra&uringthat is’ Complementary to the téxture provided Tor the
structuring of the sEEGTE mafetiat B??ﬁé&%%‘a‘pre‘%gﬁ‘f@ WitASacti?FBf hat, thestif piattically
deformable chemicakprecurser bof thecsegord 35:matetiakisahiis convértéd intdithetdesireéd form and

cures in the latter. Afterthe mevakef the shaping platesathersurface of the seeend amaterial is

present with the degirgd form. 49,4 thickness madulatian f,the.first malgdal (cases {o)-and (c)) can
be obtained by reshaping (embo smg, engrgvme% I§1nurll g, grooving, compression, dge - 5 drawing),
chipping removal (gﬁﬂ‘?ding, }Pﬁllin%e, H]ng?,‘per oration sta“mSing, (fsrflling, grinding, il ing) or
chemical treatmentS&tcHing). The appicatiohtst thé $8Bord Pt ia s et SFmaterfal then takes
place in case (b) forexampte by rheanssef metding soriynsmraying/. fte thie gase bénedidirm, for this
purpose, in thegwodneld halves; the height profile of sheisurface - facing thesespegtive mold half - of

the second materia!eggm%%giirgjl)gegwgggcular line.

This is because it had been found that detachment of a
coating possibly having inadequate adhesive strength
25 always proceeds from the edge of the coating, that is
toc say from the line which in each case exactly
encloses the area occupied by the c¢oating. Layer
detachment from the center of the closed layer was
practically never ochserved. Therefore, particular
30 preference 1s given to coatings whose form is chosen
such that +the sum of all the edge lines which delimit
the area occupied by the coating is as small as
posgsible. The edges delimiting the coating are
therefore intended to be curved as uniformly as

35 possible, without additional bulges and incisions.

The structuring of the surface of the second material

can be achieved in various ways:



15 them has to be precisely simulated in each case, thus resulting in a uniform coating thickness in
each case on both sides. Applying the coating by means of spraying application involves applying the
double-sided coatings composed of a multiplicity of individual 20 layers sprayed on very thinly with
flash-off times in between in order to prevent a further film flow. In this case, each individually applied
film is so thin that the surface tension cannot contract the film at contour edges, elevations and
depressions, thus giving 25 rise overall to a film stack which has a very uniform thickness and which
precisely follows the form profile of the underlying first material. The linings of the openings for

receiving the 30 semi&or%gl%ctgg \éva{errgawhich elreckglov&n from the prior art can t?(e combiraed with the

. - s erl I have a unirform Thickness "1n | )
coating consisting csf3 e second material, as Tollows: t e‘flnlng can consist of a third material, which

extends continuouskromaBiechitst SOFRER of the fiFtnat&farthratghthtdpenitly 35%A%he first
material as far as tlve seconthsurface-ofithe firstenaterialrRrdferablys the: third nmatetiab tdmpletely
covers all wall areasraf-alhepenings fok 2@ receivingseraiconductor wafersemnd allothersopenings in
the first material. It is likewjse preferred for the third material to be 5 identical to the second material
and to form a continuous layer therewith, which layer largely completely covers the first and second
surfaces of the first material and the walls of all openings. Particularly preferably, a complete coating
with a 10 second m&teridridefificaotheltRite mattial 1< prodicetF foné Work ‘operafish, for example
by means of moldirg betweenimhotu:parits tateailowia flowable chemical precarfsob of thieesecond
material to floyyarovaddhe entiredegians ofthe fisstonateriakwhich:15 arespravided fenepating, or by
"all-round” spray caafing,of.all regians,previped for coatingin ong. spraying-peration. che

first material in a positively locking manner. In this

case, the elevations and depressions are predefined by

the thickness structure of the first material.

15

fcy It is also possible for both the first and the

second material t¢  have a non-uniform thickness,

wherein the thickness profile of both materials is

implemented non-complementarily with respect to one

20 another. In this case, the surface structure results
from the sum of the thickness fluctuations of the first

and second materials.

A thickness modulation of the second material {cases
25 (a) and {(c}) can preferably be obtained by means of the
following method: the first material 1is arranged in a
centered manner between twe half-melds whose sides
facing the first material in each case comprise
cavities. The walls of the half-mclds which delimit the
30 cavities hnave a structure produced by embossing,
grinding, engraving, knurling, grooving, milling,
turning or etching, such that a non-uniform width of
the cavity and thus of the molding effected with the
second material arises irn the subsequent step. The
35 cavities are then simultaneously filled with a fiowable
‘chemical precurscr of the second material (injection
molding) . The precursor 1s subsequently converted into

the second material for example by crossiinking or



In the case of a running disk (for example for a PPG 20 method), however, the outer toothing and also
a narrow edge region adjoining the outer toothing remain free of the second and third materials.
Further regions within the coated area can likewise preferably remain free, but always such that no
point on the first material 25 (core of the insert carrier) touches the working layer of the processing
apparatus. During processing, the insert carrier is elastically deformed on account of the forces (drive,
friction) acting on it, for example also in a vertical diregtion (torsion, curvature). The 30 areas that

remain free thereforg, haye to he chasen ggsording fo size andpasifion such fhat the nsert carrier

does not come into contact with the Workin% layer even in the case of this elastic deformation. 35 The

deformation is parti€diatly -SévE e iR FRgioH Bt the' ottartodtHing S vieWRICH forces are introduced in

the example of a revolving running disk. A partial coating without coming into contact with uncoated

21 regions of the runnigrtlisk, can bieiachieved fordexamplenas foltoves: Bftengdimrprogessing methods

with a revolvingsrunping 5disk {PBG wpellets gringling,d8pRing= P SB); thegunring.gisks gee specially

guided in the region.gf the, outer joetling in pider fa avaid bending afdhe Juogiaa disisIn fhis region in
( v :

which they cannot be guide e working disks on both sides. This is done for example 10 by using
specific pin wheel siEREERIHE pins Of the FollRY apparatus WTEhifve Br66VES fifto Which the
running disks engagéresurdreiat bendig is prevehte P UABIEEP to BFSGITaSIOFFSE the cdating in the
region with which thestooth flanksddip ifita saichgraovies; it 151is peefestedbadditionady todeave uncoated
a narrow edge region of the runaing diskof atdeastithe arppve depths Rigferabhsdheianing disk
remains uncoated qver a width of 0 to Zrm@%n%%%s%ﬁq&om CB,he radius, of the rqat circle of the outer

toothing. 20 In the case of proceég"l%g methods with'a non-revolvmg insert carrier (orbital grinding,

orbital polishing), th& A& Tafri&iis et Sfony i bfEEaHS Mterendd gBAeratiy 37 A-&dble guide
ring, which 25 is guidied putsielesthesdsternap diaAent of headrkitg diske-andthereig structurally
prevents contact of #fe #seft gatrier, with 4he svarking layeed incthejoutensedion. Asaaresigt of bulging

or curving on aecouptef drivesfqrees having aneffect duringgrocessing the 3Q insart-cafrier can touch
the working layer ory)%ircl)r%he inneréggign.w'lih%refgres erlutlhe xaﬁp&gfsa non-revg%vin @gert carrier, it

. ol
is preferred to leave t & central region compﬁeteI{ coated. 35 The insert carriers accor ing to the

invention can be usé8d Varidhs Hotible &SR cESR AR TRE s Bidrs Sthe mvenfdn also

relates to a method fec@2d material, the particularly wear-resistant types
ars generally hot-crosslinking, that is to say that the
20  chemical precurscr appliied does not cure fully anyway
at room temperature. The running disk is then pressed
between two plates composed of heat-resistant pilastic
under pressure and with supply o©f heat. The plates
preferably consist of self~relieasing materizl such as
25 polytetraflucroethylene (PTEE) or silicone rubber;
alternatively, those surfaces of the plates which face
the running disk can also be coated beforehand with a
release agent {waxes, silicones). Those surfaces of the
plates which face the running disk are provided, by
30 means of grinding, engraving, milling, etc., with a
structuring that i1s complementary to the texture
provided for the structuring of the second material. By
means of pressing with action of heat, the still
plastically deformable chemical precurscr of the second
35 material is thus c¢onverted inte the desired form and
cures in the latter. After the removal cf the shaping
plates, the surface of the second material is present
with the desired form.



processing of at least one semiconductor wafer between two rotating working disks, wherein the
semiconductor wafer lies in a freely movable manner in an opening of an insert carrier and is moved
by the latter under 5 pressure in the working gap formed between the working disks, wherein an insert
carrier according to the invention is used, and wherein the elevations of the second material come into
contact with one of the working disks, and wherein the first material and also 10 the depressions of the
second material do not come into contact with one ofthe working disks. The invention is preferably
used in methods in which each working disk comprises a working layer containing 15 bonded
abrasive. In this case, %cogling Iubri%a tco,ntainirp no abrasive is fed to trl1e vorkin gap. Methods of
this type are referréd (0 a$ g?l%d?nén Aethods“The Wo“rll}“lengzl%f@?é% I@%ﬁeﬁ“elﬁres&?sﬁ h %Erm of pads,
films or abrasive bofi€s wifith aré&ontifioudr26 SR ¥ompdsed BF iiftfivfRial SERR7HEMhd which can
be removed from thenwoskingadisk preterabiy by meemsvoia peelingmovesiemt:  THesdpvention can be
used both in doublesside; 25 processing pethods with-planetary kinematies and i orhita) methods. In

the case of an orbita|, method, the working disks are clrgiar and exactly one insertcartier is used,

which 30 covers the entire working disk and is driven b ‘,Teccthrglqallé/ rotating guide rollérs, arranged
at the circumferencB of thE3hofKing ek 18 effect A 6rbital RiGVEEnt in such a way that under each

semiconductor wafer there is always a respective stationary area 35 which at any time is completely
covered by the senieendastariwateror2341 thehease«afamdthods svitheplanetarytiineimatics, the

working disksare ripgrshaped. Atdeast thiee insert cariers-Guhich in this,easearg-alsoweferred to as
running disks) each gaving atJean%%]QQ%Igéutogyarebg used. T, %@sertﬁarriﬁg each.have an outer
inh { Y Statior

toothing, such that trﬁeafr%vo?\’}"e wit erent rotation about the rotation axis of the double-side

processing apparatfi§ by méans ot a-folifng dppaiitus %Bmﬁﬁintddan TSt diff 3R Sduté_lhﬁin wheel
arranged concentrid¢eiialvith PESFECtEl0%6 th&otatibRabas of thé Werkingrdisks sftFtHe foothing. Brief
description of the figures ¥=ERure dridlihg tarquesof the enaindrivésrdifierent rotatieralrspeeds.

15 them has to be precisely simuliated in each case, thus
resulting in a uniform ceating thickness in each case
on  both sides. Applying the c<eating by means of
gspraying application involves applying the double-sided
coatings composed of a multiplicity of individual

20 layers sprayed on very thinly with flash-off times in
between in order to prevent a further film flow. 1In
this case, each individually applied fiim 1is sc thin
that the surface tension cannot contract the film at
contour edges, elevations and depressicns, thus giving

25 rise cverall tc a film stack which has a very uniform
thickness and which precisely feollows the form profile

of the underlying first material.

The 1inings of the openings for receiving <the
30 semiconductor wafers which are Xxnown from the prior art
can ke combined with the coating consisting of the
second material, as folliows: the lining can consist of
a third material, which extends continuously from the
first surface of the first material through the opening
35 in the first material as far as the second surface of
the first material. Preferably, the third material

completely covers all wall areas of all cpenings for



Figure 2: torques, bearing force and residual removal of a PPG processing pass. 20 Figure 3:
comparative example of the force-related net torques of the working disks of a PPG processing pass
with a method not according to the invention. 25 Figure 4: example of the force-related net torques of
the working disks of a PPG processing pass with a method according to the invention.  Figure 5:
core (first material) of a running disk in 30 plan view. Figure 6: comparative examples of running disks
with coatings according to the prior in cross section. 3§ Figure 7: examples of running disks with

coatings according (0] (t:ré% m%tgog ea}gcgggli@g fo the invention in gross.section... Z%p%@%%@: examples
of running disks witk coating{_s,acgoréﬁng tQ tﬁe method according to the invention'in plan view. 5 List of
reference symbols fdling¥orqdé of A& Uppet-working disk 21dling torque of the lower working disk
3ldling torque of the inner pin wheel 10 4ldling torque of the outer pin wheel 5Torque of the upper

working disk 6Torque ot thellbweriwerking:disk-EFordue of the miner pinmmwheel 8T orguetef the outer
pin wheel 5 identical to the second material and to form a
continuous layer therewith, which layer largely
completely covers the first and second surfaces of the
first materiszl and the walls of all openings.
Particularly preferably, a complete coating with a
10 second material identical t¢ the third material is
produced in one work operation, for example by means of
molding between mold parts that allow a flowable
chemical precursor of the second material to flow
around the entire regions of the first material which
15 are provided £for coating, or by Mall-round" spray
coating of all regions provided for coating in one
spraving operation.

In the case of a running disk (for example for a PPG
20 method), however, the outer toothing and also a narrow
edge region adjoining the outer toothing remain free of
the second and third materials. Further regions within
the coated area can likewise preferably remain £fres,
but always such that no point on the first material
25 (core of the insert carrier) touches the working layer
cf the processing apparatus. During processing, the
insert carrier is elastically deformed on account of
the forces (drive, friction} acting on it, for example
also in a vertical directien (torsion, curvature). The
30 areas that remain free therefcre have to be chosen
according to size and position such that the insert
carrier does not come inte contact with the working

layer even in the case of this elastic deformation.

35 The deformation is particularly severe in the regicn of
the puter toothing, via which forces are introduced in
the example o¢f a revolving running disk. A partial

coating without coming inte contact with uncoated



15 9Bearing force of the upper working disk 10Residual removal 11Force-related net torque of the
upper working disk for a comparative example not according to the invention 20 12Force-related net
torque of the lower working disk for a comparative example not according to the invention
13Force-related net torque of the upper working disk for an example according to the invention
25 14Force-related net torque of the lower working disk for an example according to the invention
20Core (first material) of an insert carrier (running disk) 21Opening for receiving a semiconductor

wafer 30 220uter t‘%%@%%’fg’%?@vﬁ@' E%qmiﬂggzéliigwg:glljps;%t"gchieved for example
0

25Compensationopening(coolinglubricant passage) 35 26Sectional line through running disk
27Whole-area coatiy (Compirative example)

Often, in processing methods with a revelving running
5  disk {PPG, pellets grinding, lapping, DSP), the running
disks are specially guided in the region o<f the outer
toothing in order to avoid bending of the running disk
in this region, in which they cannot be guided by the
working disks on both sides. This 1s decne for example
10 by using specific pin wheel sleeves on the pins of the
rolling apparatus which have grooves into which the
running disks engage, such that bending is prevented.
In order to avoid abrasion of the coating in the region
with which the tooth flanks dip into said grooves, it
15 is preferred additicnally to leave unceoated a narrow
edge region of the running disk of at least the groove
depth. Preferably, the running disk remains uncoated
over a widgth of 0 to 2 mm, measursd from the radius of
the roct circle of the outer foocthing.
20
In the case of processing methods with a non-revolving
insert c¢arrier {orbital grinding, orbital pclishing),
the insert carrier is held along its cuter
circumference generally in a stable guide ring, which
25 is guided outside the external diameter of the working
disks and thereby structurally prevents contact of the
insert carrier with the working layers in tThe outer
region. As a result of bulging or curving on account of
drive forces having an effect during processing, the
30 insert carrier can touch the working layer only in the
inner region. Therefore, 1in the example of a non-
revolving insert carrier, it is preferred to leave the

central region completely coated.

35 The insert carriers according to the invention can be
used 1n  various double-side processing metheds.
Therefore, the invention also relates to a methed for

the simultaneous double-sgside material-removing



28Non-continuously partial-area coating 25 29Partial-area,non-continuouslysegmented coating
30Depression of a continuous coating 31Elevation of a continuous coating 5 32Free area of a
continuously partial-area coating 33Coating bonded on the front and rear sides 34Coating bonded on
the front and rear sides which replaces the lining of the opening 10("insert") 35Sectional line through
coated running disk (type 1) 36Sectional line through coated running disk (type 2) 15 <dR/dt> Average
removal rate (averaged derivative of the residual remzwal with respect to time) Bearing force of the

upper working disk (grinding forceleRatedipawer af,2 MR df¥ductor wafer between
two rotating working disks, wherein the semiconductor

wafer lies in a freely movable manner in an opening otf

an insert carrier and is moved by the latter under

%  pressure in the working gap formed between the working

disks, wherein an insert carrier according to the

invention is used, and wherein the elevaticns of the

second material come into contact with one o¢f the

working disks, and wherein the first material and also

10 the depressions of the second material do not come into

contact with one of the working disks.

The invention is preferably used in methods in which
each working disk comprises a working layer containing
15 bonded abrasive. In this case, a cooling lubricant
containing no abrasive 1s fed to the working gap.
Methods of this type are referred to as grinding
methods. The working layers can be present in the form
of pads, films or abrasive bodies which are continuous
20  or composed of individual segments and which can be
removed from the working disk preferably by means cof a

peeling movement.

The invention can be used both in double-side
25 processing methods with planetary kinematics and in

orbital methods.

In the case of an orbital method, the working disks are
circular and exactly one insert carrier is used, which
30 covers the entire working disk and is driven Dby
eccentrically rotating guide rollers, arranged at the
circumference of the working disk, to effect an orbital
movement in such & way that under each semiconductor
wafer there is always & respective statiocnary area
35 which at any time is completely covered by the

semiconductor wafer.



20 M1Torque of the upper working disk M2Torque of the lower working disk M3Torque of the inner pin
wheel M4Torque of the outer pin wheel Mloldling torque of the upper working disk 25 M20Idling torque
of the lower working disk M30Idling torque of the inner pin wheel M40Idling torque of the outer pin
wheel <M*>Average net torque of the working disks MI*Net torque of the upper working disk 30
M2*Net torque of the lower working disk niRotational speed of the upper working disk n2Rotational
speed of the lower working disk n3Rotational speed ofithe inner pin wheel n4Rotational speed of the
outer pin wheel 35 PUUPglyurethane Residual remoual,RIMReaction Injection.Molding(malding with
curing in the mold) , , . ,
working disks are ring-shaped. At least three insert
carriers (which in this case are alsc referred to as
running disks) each having at least one cutout are
5 used. The insert carriers each have an outer toothing,
such that they revolve with inherent rotation about the
rotation axis of the double-side processing apparatus
by means of a2 rolling apparatus comprising an inner and
an cuter pin wheel arranged concentrically with respect
10 to the rotation axis of the working disks, and the

toothing.
Brief description of the figures

15 Figure 1: idling torques of the main drives for
different rotational speeds.

Figure 2: torques, bearing force and residual removal
of a PPG processing pass.

20
Figure 3: comparative example of the force-related net
torgues of the working disks o©of a PPG processing pass

with a method not according to the invention.

25 Figure 4: example of the force-related net torques of
the working disks of a PPG processing pass with a

method according te the inventicn.

Figure 5: core {first material} of a running disk in

30 plan view.

Figure 6: comparative examples of running disks with

coatings according te the prior in cross section,

35 Figure 7: examples of running disks with coatings
according tc the method according o the invention in

cross section.



26 RPMRotations (revolutions) per minute Time 40Deviation of the working disk rotational speeds from
the average rotational speed 5 alp Rotational speed of the revolution of the running disk midpoints
about the midpoint of the processing apparatus in the spatially fixed reference system woRotational
speed of the inherent rotation of 10the running disks about their respective midpoints in the spatially
fixed reference system Average rotational speed of the working disks relative to the midpoints of
the revolving 15running disks Examples and comparative examples Experiments with coatings that

were different accogqi&gr%o tQ fornéxg%%sitgécti%r} angu%liqgre were 5(:an;qiggfputd'g :PEQSE;EO understand

the causes of the problems observed for the running disks Known in the prjor art and to’elaborate a
solution. 25 In this 8558 WhAF proved'ts baEdsEhtial i e Aifsing of the iIRVSRion Was & precise
measurement of thB¥fgtiga&forces that occur during the movement of the running disks relative to
the working layers. Since the friction relevant to the running disk stress is a

5 List of reference symbols

o

Idiing torque of the upper working disk

2 Idling torgue of the lower working disk
3 Idling torgue of the inner pin wheel
10 4 Idling torgue of the cuter pin wheel
5 Torque of the upper working disk
6 Torgue of the lower working disk
7 Torque of the inner pin wheel
8 Torgque of the outer pin wheel
15 9 Bearing force of the upper working disk
10 Residual removal
11 Force-related net torgue of the upper working
disk for a comparative example not according
To the invention
20 12 Force-related net torgue of the lower working
disk for a comparative example not according
to the invention
13 Force-related net torque of the upper working
disk for an example according to the invention
25 14 Force~related net torgue of the lower working
disk for an example according to the invention
20 Core (first material) of an insert carrier
(running disk)
21 Opening for receiving a semiconductor wafer
30 22 Juter tocthing
23 Dovetailil toothing
24 Lining ("insert™)
25 Compensation opening {cooling lubricant
passage)
35 26 Sectional line through running disk
27 Whole-area coating (gcomparative example)
23 Non—-continucusly partial=-area ccating



30 wet sliding friction during processing, it was found that this also has to be determined during
processing and with real rotational speeds (kinematics) of the apparatus drives and real bearing forces
(grinding 27 at the granular abrasion of semiconductor material released during the processing of the
semiconductor wafers. This cannot be represented in the laboratory set-up without processing that
simultaneously removes 5 semiconductor wafer material. The investigations were carried out on an
apparatus suitable for carrying out the PPG grinding psethod, such as is described for example in
DE19937784A1. Afouble- 10side processing appagaius of:theAG:2000 typedigmeRetes Welters
GmbH was used. This apparatus has two ring-shaped working disks having an external diameter of
1935 mm and an internal diaméter 6f 563 mm and an inner and an outer pin wheel. The rated power
outputs L 15 of the tives are ftfcaed iAtable . TRETONINY Gpparatds formed from inner and outer
pin wheels can accoimmodate Bieteefie runrding disks.iExactly five rdmging disks in each case were
actually 20 used forthe investigations.zHae runyiing gisks haveranouier togthing thatergages into
inner and outer pin wheels. TthBi{(‘il}lgircle diameter of said outer teething is 720 mm. The running
disk therefore has a useful area in which it is gssible to ar ange up to 25 three ogenings for receiving
a respective semiconductor wafe? Having %néil%mecirér ©F 300 R o Up to Six openings for receiving a
respective semicontfuctor waférhaving akfidfster oF 206 m 6rEiRly 8R4ty e opefifity for
receiving a semiconductor wafen havingramiamester 6£:80 450mang Farithetiheestigeagionsy running
disks each having three openings fer-three semiconductor wafers having a diameter of 300 mm were

used throughout. Figure 5 shows the fupning djsk used farthe 33 gxperiments; faid gyaning disk

comprises openings 21
P pening ‘type 1)

36 Sectional line through <c¢oated running disk
(Lype 2)
15 <dR/dt> Average removal rate [(averaged derivative of
the residual removal with respect to time)
E Bearing force of the upper working disk
(grinding force)

L Rated power of a main drive

20 Ml Terque of the upper working disk
MZ Torgue of the lower working disk
M3 Torgue of the inner pin wheel
M4 Torgue of the outer pin whesl
Mig Idiing torgue of the upper working disk

25 MZy Idling torgue of the lower working disk
M3, Idling torgue of the inner pin wheel
M4q Idling torque of the outer pin wheel
<M*> Average net torque 0f the working disks
M1 Net torgue of the upper working disk

30 mM2¥ Net torque of the lower working disk
ni Rotaticnal speed of the upper working disk
n2 Rotaticnal speed of the lower working disk
n3 Rotaticnal speed of the inner pin wheel
n4 Rotational speed cf the outer pin wheel

35 PU Polyurethane

Residual removal

=y]

RIM Reacticn Injection Molding (mclding with

curing in the mold)



for receiving the semiconductor wafers, an outer toothing 22, dovetail-shaped cutouts 23 for forming a
positively locking bond with linings 24 (plastic 28 inserts), which prevent the direct contact of the
semiconductor wafer with the first material (steel) forming the core of the running disk, and
compensation openings 25 for passage or exchange of the cooling 5 lubricant which, during
processing, is added to the working gap formed between the two working disks. For the investigations,
exclusively pure water without further additives was used, which was fed to the working gap during

processing of the sggyiconductor, 10 wafers with a flow fate 0%@&%%@@%28 1/min. (26 denotes a
rt

sectional line through the running disk used along which, further below, figure 7 shows examples and
- . Time . . . . -
figure 6 shows comparative examples of running disks in cross section). 15 For the friction

measurements und&RPPG griRéintEcormditiots thé Workikg dfdkdwe & ebverda With a7grinding pad
"Trizact Diamond Tile", type 6 #DXAEL ffonm3Mh Saidgrawing pad-écomainssgrgrond as fixedly 20
bonded abrasive. Ry each serigs of experimenis=the grinding-padwas inceagh case freshly trimmed

(leveled) and dressed by means, of Met@gg@sﬂ%(g@ggsfo%%%@pl@gg Tmf&%tglggg etal., Optifab
2005, Rochester NY, May 2, 2005, in order to ensure identical starting 25 conditions G tting

sharpness, cutting capacity) for'ail expeHmeRts: The RRATGTAl Spetds (i fevoltitions pLélyminute,

RPM) - used for the measurenfémgd grtherdies 6F#iePPG 30 processing apparatus are indicated in
table 1. In this casepgabs." dematestheralisokite #otational ispecds of the: drivesaftaboratory system)
and "rel." dengtes the rotationalispeeds-in the refgrence system-concemitantlydsgved with the running

disks, the so-called inherent 3%§¥§Eelrgt\§/hi(il%pr@ﬁiges %B%ritigygyly woiyersal, 10Qls o e
systen

Q Average rotational speed of the working disks

relative to the midpoints of the revolving

15 running disks
Examples and comparative examples

Experiments with coatings that were different according
20 e form, construction and structure were carried out in
order to understand the causes of the problems cbserved
for the running disks known in the prior art and to

elaborate a solution.

25 In this case, what proved tTo be essential to the
arising of the invention was a precise measurement of
the frictional forces that occur during the movement ci
the running disks relative to the working layers. Since
the friction relevant to the running disk stress is a

30 wet sliding friction during processing, it was found
that this alsc has to be determined during processing
and with real rotational speeds (kinematics) of the
apparatus drives and real bearing forces (grinding
force, grinding pressure). This alsc became evident

35 from the observation  that, under real grinding
conditions, the frictional £forces that occur are
determined by a mixture of sliding friction of the

working layer (diamond, £illers) and rolling friction



invariant description of the processing kinematics. nl, n2, n3, n4 denote the chosen absolute rotational
speeds for upper and lower working disks and inner and outer 29 pin wheels in the spatially fixed
(installation-related) reference system. Q denotes the average rotational speed - resulting in the
inherent system - of the working disks relative to the midpoints of the 5 revolving running disks, AO
denotes the deviation of the individual rotational speeds of the working disks from the average
rotational speed, 00 denotes the inherent rotation of tire running disks about their respective midpoints

in the spatially fixed refergnce 10 system, apd.(7Q denotes the rotational- speed;ofitberevolution of the
midpoints of the runn'Tg disks %bout the c%nter of the ap, aratus.in the spatiallx fixed reference
reigased 11 e eg n %? T

system. Between the para‘?neter et Ahich arepe]%f)cf’esse& %y t%fe viécteorss(%lﬂlnf,nn ,cr%:f)“and (n, An,

15 (00, co) in their rédsactive TBfeterftal§yisterhs afdWIRER It 8AcH Base Eontpietelf destribe the
movement sequences turing processingy dds possiblectesffect vohversion byymeans oe multiplication
by a transformationsmatexrepresenting-the known planetary gear equations. 20 bs. rel. L n1-321

RPM
The investigations were carried out on an apparatus
suitable for carrying out the PPG grinding method, such
as is described for example in DE19937784A1., A double-
10 side processing apparatus c¢f the AC-2000 type from
Peter Wolters GmbH was used. This apparatus has two
ring-shaped working disks having an external diameter
of 1935 mm and an internal diameter of 563 mm and an
inner and an outer pln wheel. The rated power outputs L

15 of the drives are indicated in table 1.

The rolling apparatus formed from inner and outer pin
wheels can accommodate up to five running disks.
Exactly five running disks in each case were actually
20 used for the investigations. The running disks have an
outer toothing that engages intc inner and outer pin
wheels. The pitch «c¢ircle diameter of said outer
toothing is 720 mm. The running disk therefore has a
useful area in which it is possible to arrange up to
25 three openings for recelving a respective semiconductor
wafer having a diameter of 300 mm or up to six openings
for receiving a respective semiconductor wafer having a
diameter of 200 mm or only exactly one opening Ifor
receiving a semiconductor wafer having a diameter of
30 450 mm. Feor the investigations, running disks each
having thres openings for three semiconductor wafers

having a diameter of 300 mm were used throughout.

Figure 5 shows the running disk used for the
35  experiments. Said running disk comprises openings 21
for receiving the semiconducter wafers, an outer
toothing 22, dovetail-shaped cutouts 23 for ferming a

positively locking bond with linings 24 (plastic
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inserts), which prevent the direct contact of the
semiconductor wafer with the £first material ({steel}
forming the core of the running disk, and compensation
openings 25 for passage or exchange of the cooling
lubricant which, during processing, 1is added to the
werking gap formed betwesn the two working disks. For
the investigations, exclusively pure water without
further additives was used, which was fed tc the
working gap during processing of the semiceonductor
wafers with a flow rate of a constant 28 1/min. (26
denotes a sectional line through the running disk used
along which, further below, figure 7 shows examples and
figure € shows comparative examples of running disks in
cross section).

For the friction mesasurements under PPG grinding
conditions, the working disks were covered with =2
grinding pad "Trizact Diamond Tile", type 677XAEL from
3M. Said grinding pad contains diamond as fixedly
bonded abrasive. For each series of experiments, the
grinding pad was in each case freshly trimmed {leveled)
and dressed by means of a method as described for
example in T. Fletcher et al., Optifab 2005, Rochester
NY, May 2, 2005, in order to ensure identical starting
conditions {cutting sharpness, cutting capacity) for
all experiments,.

The rotational speeds (in revolutions per minute, RPM)
- used for the measurements - of the drives of the PPFG

processing apparatus are indicated in table 1. In this

" n

case, abs.

denctes the absolute rotaticnal speeds of
the drives {(laboratory system) and "rel." denotes the
rotational speeds in the reference system conccomitantly
moved with the running disks, the so-called inherent
system, which provides a particularly universal, tool-
invariant description of the processing kinematics. nil,
n2, n3, ni4 dencte the chosen absolute rotational speeds

for upper and lower working disks and inner and outer
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29
pin wheels in the spatially fixed (installation-
related) reference system. € denctes the average
rotational speed - resulting in the inherent system -

of the working disks relative to the midpoints of the
revolving running disks, AQ denotes the deviation of
the individual rotational speeds of the working disks
from the average rotational speed, Gy denotes the
inherent rotation of the running disks about their
regpective midpoints in the spatially fixed reference
system, and o, denctes the rotational spesd of the
revolution of the midpoints of the running disks about
the center of the apparatus Iin the spatially fixed
reference system. Between the parameter sets which are
expressed by the vectors (rnl, n2Z, n3, nd} and (Q, AQ,
e, Og) 1in their respective reference systems and which
in each case completely describe the movement seguences
during processing, it 1s possible to effect conversion
by means of multiplication by a transfcrmation matrix

representing the known planetary gear eguations.

abs. 7 rel. L
nl ~32 | RPM O | 28.5 | meM 18 | xuw
n2 +25 | RPM AQ | -0.12 | RPM 18 i
n3 +4 RPM ® |-11.52] RBM | 4.5 ki
nd -6 | RPM Gg -3.38 | REM 6 kW

Table 1

The frictien is determined on the basis of the motor
power that is actually ocutput (in percent relative to
the respective rated power output L o¢f the relevant
drive, see tablie 1; abbreviated teo "%L"). For <this
purpose, it is necessary firstly to determine the
idling powers on account of bearing friction and other
losses that have to be eliminated Ifrom the power
cutputs determined subseguently during processing.
Figure 1 shows the idling powers Ml,, M2y, M3y and M4, of
upper (1) and lower (2} working disk and inner (3) and

outer (4) pin wheel with raised upper working disk and




n4 -6 RPM (70 1-3.38 RPM 6 kW Table 1 The friction is determined on the basis of the motor power
that is actually output (in percent relative to 25 the respective rated power output L of the relevant

drive, see table 1; abbreviated to "%L"). For this purpose, it is necessary firstly to determine the idling
powers on account of bearing friction and other

30
without inserted running disks and semiconductor wafers
as a function of the corresponding drive rotaticnal

speeds nl, nZ, n3 and nd.

5 Figure 2 shows the operating characteristic figures
determined during the course ©f a PPG processing pass
against time T ({(in hours and minutes, h:mm). Figure 2
(&) in this case shows the torques or power outputs Ml
and M2 of upper (5) and lower (6) working disk in

10 percent (3L} of the respective rated power L of the
respective drives. Figure 2 (B) shows the torques M3
and M4 of inner (7) and outer (8) pin wheel, and figure
2 {(C} shows the profile of the bearing feorce ¥ oI the
upper working disk 9 {grinding force, grinding

15 pressure) in decanewtons (dal) and the remaining
residual removal R (10} in micrometers (pm) relative to
the chosen target thickness o¢f the semiconductor
wafers. 550 daN bearing £force during the main locad
phase, 1in the case of 3x5 = 19 semiconductor wafers

20 having a diameter <f 300 mm, correspond to a pressure
of 5.2 kPa (kilopascals), that is to say 0.052 bar. The
procesgssing conditicns and material removals were chosen
such that the total duration of a processing pass from
load build-up and start of rotation of the drives at

25 the start of the pass to load reduction and stopping of
the rotation of the drives at the end of the pass 1is
between five and seven minutes, as shown by way of
example in figure 2. In the present example, 90 pm of
material were removed for this purpose. The gradient of

30 the residual removal 10 results in an averages material
removal rate during the main removal step of

approximately 17 pm/min (micrometers per minute).

In order to determine the actual friction losses, the
35 idling torques determined in accordance with figure 1
are eliminated from the measured drive torgues M1, M2,
etc. shown by way of example in figure 2 (A) and figure

2 {(By. This results in the actual torqgues M1~*, M2*,



losses that have to be eliminated from the power 30 outputs determined subsequently during
processing. Figure 1 shows the idling powers M10, M20, M30 and M40 of upper (1) and lower (2)
working disk and inner (3) and outer (4) pin wheel with raised upper working disk and 30 without
inserted running disks and semiconductor wafers as a function of the corresponding drive rotational
speeds nl, n2, n3 and n4. 5 Figure 2 shows the operating characteristic figures determined during the
course of a PPG processing pass against time T (in lxurs and minutes, h:mm). Figure 2 (A) in this

case shows the (orgues Of power.Qutputs M1 8142 of yrbet (B1andigwer (G werking disk in 10
percent (96L) of the respective ggted poyver. L of the resgectlve dr%/.es. igure 2 1(FB)Eshow the torques

M3 and M4 of innerh(_’f) and oﬁter?gf pln%ﬁené, aDrfaDﬁ;ge'urSelf?C) S lor\llxcfsethe profi & of the earing force
F of the upper workiggeisk 9 Xgiifiding¥bfce riftiffF 15 prés8inédin deéédRewidts (BRI and the
remaining residual sermovahR @40] in vhiercreterspm)irefativertdithecclrosemtarget thiokness of the
semiconductorswafers: 550.daN beasingiforce dyeng thenmainload phasesdn thesgaserofe3x5 = 15
semiconductor wafers 20 having a diamefer of 300 mmcorrespond.toa pressure.of 5.2 kPa

(kilopascals), that is to sa% 0.052 bar, The processing conditions and materlagremqvals were chosen

such that the total diFation“ta PPocesdifg pass frém-load Build:fip aHd Start o

f rétation of the drives at

25 the start of the pagstedsadf kédtictidit ANE stéppingTthe retati6A 'of If& Biiives at thé'end of the

pass is between fiveand severemrutes, assshowniheway ok examptet infiguréry Imitskpresent

example, 90 prp of materialyers.rameved forAbisspurpese oThe-gradient.ef. 3Gthe-tesidual removal 10

results In an average materal/emovalfgle duinghe maKemaval glep of approwimayely 17 Rm/min
r

(micrometers per mlnutef.r?l% order to determine the actua friction losses, the 35 idling torques
determined in accoffiicerith figute 154 éﬁﬁﬁiﬁ%fé&}%Fﬁ%@%éagﬁf@d‘%l?iyg%o cfued I, M2, etc.
shown by way of exiple incfigure™ (A)arafiguraR (B)°This reseitsifithe Getddl torfFss MI*, M2,

considered to a sufficient approximaticn of the actual

15 friction losses.
Comparative example 1

In comparative example 1, a running disk coated over
20 the whole area and thickness-homogeneously was used, as
is iliustrated in figure 6 (A): Figure 6 (A) shows the
running gisk with opening 21 for receiving a
semiconductor wafer, outer toothing 22, "insert"™ 24 for
lining the receiving opening for the protection of the
2%  semiconductor wafer, compensation copenings 25 for the
passage of cooling lubricant, and whole-area coating 27

of the remaining steel core 20.

Figure 3 shows the temporal development of the force-
30 related net torgues M1*/F and M2*/F of upper and lower
working disks for running disks not according to the
invention. Time 1s indicated in hours and minutes in
the format "h:mm". The net torgques are indicated in
percent of the rated power output, %L. The running
35 disks comprised a 600 pm +thick core composed of
hardened high-grade steel which bore on both sides a
coating of respectively 100 pm thickness of

thermesetting polyurethane having a Shore hardness of



31 etc. The latter are related to the bearing force F that has an effect during processing. Since the
material removal rate (rate of material removal) given the same grinding pad, the same trimming
conditions and the same 5 rotational speeds (the same path speeds of the workpieces over the
working layers) is proportional to the bearing force F, the bearing-force-related net torques M1*/F,
M2*/F, etc. are a direct measure of the friction experienced by the totality of running disks 10 and
semiconductor wafers during processing. Since the wgarking disks make the main contribution to the

removal capacity, agly lae forcegrelated net torques M1ME and M2Uk-of the Lner.and lower working

disks were considered to a sufficient agrg)roximlation o(fjthe gctual 15jriction Iossmes. C?o T arative
example 1 In compaPafive EREMPIE LI & ftifitiAg disk Soatedovér 20 thE whGIE Area arr?ﬁ?e
thickness-homogerfedtisly wasiseds asissiustatea i figure & (AYFigdiRI6TA) sHowsthe running
disk with opening 24:foe receivirigia gendconducter wafeir onteroothing 22f lipsert® 24 tfer lining the
receiving opening for the protection ef.the-25:semicenductenwafer, sopmeansation-epenirgs 25 for the
passage of cooling I%lﬂcs%r%tagggnwkl]gleg?%%go%tirl%g_? of the remaining steel core 20. Figure 3
shows the temporaf' evelopment of the force- 30 related net torques M1*/F and M2*/F of upper and
lower working disks for running disks not according to the invention. Time is indicated in hours and
minutes in the format "H:iM". TP ABE forGuieS BraRAdicated iR HefBersfthedated pe#er output, %L.
The running 35 diskg:pamptised a68Dpmthicknedre compesedof hardengd. high:grade: steel which
bore on both sigles argoating-Qf respeetively 10Q parthicknesspfthermesetting.pelyyrethane having a

Shore hardness of 32,5089 A, Stegl corg,and £0ging Weig prakegied eXleMel cneos
thlckness-homogenpeousjfy and the coating covered the entire running disk contour. Only the region of

the outer toothing WES'GAEBEEW froff The fIoth TP (& e’ 8 8ot diftle The finirg disk thus
corresponded to thadliubtration i figure 8{A)Ckithisesipiratve exampie 1 RIPEicHHtINg had been
applied by means of &cmeiding: snethodihar tHisspurpese;,104besteekcate progessed dyrmeans of
lapping to partigular-freedem,fram, yndylation.ands thickness-hamageneity wags centeggd  hetween two

half-molds of a mold, The two haj-molds contaipgd. gn fhe Inner.siges faging;he rupging,disk core,
cavities having a form

chemical precursor - of the coating material
{uncrosslinked polyurethane) and cured 1n the mold
(RIM, reaction injection molding). After curing, the

20 half-molds were remcoved and the running disk coated

with thermosetting PU was thus cbtained.

On account of the high shape processing accuracy by
means of a milling and ©polishing method, the
2% fluctuation of the total thickness of the running disk
from 800 pum was less than £1.5 pm. On account of the
elasticity of the coating {(haraness Shore B0 A), it was
assumed that the entire coating comes into contact with
the working laver (grinding pad), during processing.
30 The coating therefore has a percentage contact area of

almost 100%.

The force-related net torgues are on average
approximately 0.135 %L/daN in the comparative example
35 of a smooth running disk {figure €& (A)) 1in accordance
with the prior art as shown 1in figure 3. Very smooth
running disks are presented as preferred in the prior

art. The reasons are explained in DE10023002B4, for



15 corresponding to the planned coating, and also sprue and venting channels. The mold was filled
with a liquid chemical precursor of the coating material (uncrosslinked polyurethane) and cured in the
mold (RIM, reaction injection molding). After curing, the 20 half-molds were removed and the running
disk coated with thermosetting PU was thus obtained. On account of the high shape processing
accuracy by means of a milling and polishing method,the 25 fluctuation of the total thickness of the
running disk from 800 pm was less than 1.5 pm. On acgcount of the elasticity of the coating (hardness

Shore 80 A), it was.asgmed thaf th&]@nt.l]rfitep@tiQgtqonieﬁeiﬁéqgge@cawit@m wgtkjag layer (grinding
pad), during proces ing. 3% Thr? coat'irl therefare has a percentage contact area of agnost 100%.
where te Q%L .pes siple

Theforce-relatednet orquesar%orrlfé%[%ra e %%Fﬁ?&wﬁadteﬁ/ 0.135 daN jn the cg%sparatlve example 35

of a smooth runnin§fsle TigirEs GAR TR BTorddiice®With the pRorat B5SHGwn in fifidre' 3. Very
smooth running disksaresgresentedaspreferred kg dlsepriotan. The reasdns are expladed in
DE10023002B4, for n33raxamphs 3nthe prior art, preference is even given, where technically
possible, not only to a best possible macroscopic flatness, but also to a particularly small microscopic
roughness. Reasons for this are explained 5in 0E10250823B4. Example 1 In example 1, use was
made of a running 5%imé’oaete% 10 over the whole area, as is illustrated in figure 7 (A). It has projecting
reasons 31 (elevations), which come into contact with the working layer of the grinding apparatus while
the PPG method isbeingreawried out, andkalse secessed regiens:30 {depressions) cudiicitido

10 over the whole area, as i1s illustrated in figure 7 (A).
It has preiecting reasons 31 {elevations), which come
into contact with the working layer of the grinding
apparatus while the PPG method is being carried out,
and also recessed regions 2320 (depressions), which do

15 not c¢come into contact with the working layer.
Elevations and depressions form a continuous area
according teo the invention. A characteristic feature of
such a coating that 4is continuous over the whole area
is that the core of the running disk is not visible at

20 any point.

In the case of the whole-area coating shown in figure 7
(A), only the region of the outer toothing 22 from the
tooth tips to the root circle of the outer toothing was
25 kept free of coating material by masking during
coating. This proved to be advantageous since it had
been found that, in particular, coating material
adhering tTo the tooth flanks, 1f appropriate, 1is
detached owing to the high point lecading during the
30 rolling of the running disk between inner and outer pin
wheels of the processing apparatus. This would
immediately lead to fracture of the semiconductor

wafer.

35 The coating had, on both sides of the running disk, in
each case a layer thickness of 100 um in the area of
the elevations and of approximately 20 um in the region

of the depressions. The percentage contact area was



15 not come into contact with the working layer. Elevations and depressions form a continuous area
according to the invention. A characteristic feature of such a coating that is continuous over the whole
area is that the core of the running disk is not visible at 20 any point. In the case of the whole-area
coating shown in figure 7 (A), only the region of the outer toothing 22 from the tooth tips to the root
circle of the outer toothing was 25 kept free of coating material by masking during coating. This proved
to be advantageous since it had been found that, in magticular, coating material adhering to the tooth

flanks, if appropriatg,is detached gwing i, the highpoint loading.dyring the 30 rolling, gf the running
disk between inner ggsdc%%e{ in réeels og éh% prQ e§:sai g g%g)ar%tuszQ#s %Vg%li% ilrgmaedcgstely lead to
fracture of the semiconductor wafer: 35 The goa Ing Hiad, on bo H.si es of the' running disk, in each
case a layer thickné$®6£195GH iaRe ZBAVF R Cévatiori<afd Bt appréiaRidte20 g in the
region of the depressionsgdhe percpntageltentaetarestwags34.c was accordingly
approximately40% ,apgdihecazelatiopntength describing the average lateral extent of elevations and
depressions was approximately 3 mm given a depth of, on average, 30The aspect ratio was
accordingly 5 approﬂmate}jlxno.m. Th%lrlsj ni ac(j]{'sk dipbeep cg:at d with the same polx(urethane

t
(Shore 80 A) as from Eompalrﬁtll\rlléI example 1 by means of aﬁoi?ueec ionwrﬁbpding iethod ﬁIM) between

10 two half-molds. PRexHbf-Bavities Provitietfol thé U hidIdiRgREre ideficak i thdselin
comparative exampte lraceording teforamandtsize. Inconirast toethimparatiiig) exasplesh, however,
the walls - facing away frem theceatered:steal cose -9t the mwld.eavitigsdo 16:be-injected which
shape the surfaces of {he,molding that subseguently come.intg.coniact with,the working layers of the

grinding apparatus were structured with the aid of an engraving metq_od. In thig case, héa roughness

depth was chosen suchihat titd 15yer fiolding2b refilined™éShtinuotia, thaf o Say that all elevated
elevations of the coa®RBAFRAE SUDsEHaBRMY come it tohtact it thel Workihg Jayérsaiéie connected
without interruption fyode pires siorrs; avititbus g g cisesto-coafingHre erafeasdawihichshecoated core

material of 15 be injected which shape the surfaces of the molding
that subsequently come into contact with the working
layers of the grinding apparatus were structured with

the aid of an engraving method. In this case, the
roughness depth was chosen such that the layer molding

20  remained continuous, that is to say that all elevated
elevations of the coating that subsequently come into
contact with the working layers were connected without
interruption by depressions, without giving rise to
coating-free areas in which the coated core material of

25 the running disk would pe wvisible. The running disk

thus corresponded to the illustration in figure 7 (A).

Ctherwise, there were no differences in the
experimental procedurea compared with comparative

30  example 1.

Figure 4 shows, analcogously to figure 3 ({comparative
example 1) the force~related net torgues M1*/F and
M2*/F that occur when using a running disk in
35 accordance with exampis 1. The force-related net
torgues were on average only (0.051 $%$L/daN in the case
of example 1. This wvalue was determined by averaging

Mi*/F and M2*/F over the time range of largely constant



25 the running disk would be visible. The running disk thus corresponded to the illustration in figure 7
(A). Otherwise,therewerenodifferencesinthe  experimental procedure compared with comparative 30
example 1. Figure 4 shows, analogously to figure 3 (comparative example 1) the force-related net
torques M1*/F and M2*/F that occur when using a running disk in 35 accordance with example 1. The
force-related net torques were on average only 0.051 %L/daN in the case of example 1. This value
was determined by averaging M1*/F and M2*/F over tlae time range of largely constant 35 friction

conditions (betweep approxmatehyipand, _mipdigure 4l thisis lesq thap 40% of fhe friction

produced in comparatlve examp - with the same coverage of the runnin (ysk ith he antiwear 5
layer, the same malt&rigrof the co%ﬁ%rfnd%e samePPG pr%%%%smg cond%ons ?rotaiilonal speeds,
force, cooling lubricatiors: rihding padefmiiedioeters 2hé Staresfitiel fass, &tc’)>1D THecoating
proved to be extrerehystalles andeeven upon repeatadiexpgermentat passes, there weere no visible
partial layer detachinents and, in partculakng cases.ef fracturenfithesemteonductosmafers. 15

Examples 2- 3 and.gamparalive xamnies 24 able A shqus luther palin of exapples 2and 3
according to the |nvent|orE|) an %paratlve exam Ies ]
coollng lub*@catlon, grinding pad trimmed before the

start of the pass, etc.).

10 The coating proved to be extremely stable, and, even
upon repeated experimental passes, there were no
visible partial layer detachments and, in particular,

no cases of fracture of the semiconductor waiers.
15 Examples 2 - 3 and comparative examples 2 - 4

Table 2 shows further results of examples 2 and 3
according te the invention, and of comparative examples
2, 3 and 4 not according to the invention. The
20 experiments were carried out with differently coated
running disks undey conditions otherwise identical to
those in example 1 and comparative example 1. In all
cases, the running disk core corresponded to the
illustration in figure 5.
25
For table 2, the average net friction torque <M*> (in
percent of the drive rated power ocutput, 3%L), relative
tc the average material removal rate <dR/dt> (in
micrometers per minute, um/min) obtained  during
30 processing, for both working disks, was determined.
This is an even more accurate measure cf the friction
than the grinding-force-related drive torque M*/F
plotted in figure 2 (A) and (B} and figure 3, since,
with reference to the removal rate actually obtained,
35 the cutting performance per force (with constant path
speeds) may fluctuate. Such fluctuations of the Zforce-
related cutting performance can occur if it 1is not

possible to produce completely identical "cutting



2, 3 and 4 not according to the invention. The 20 experiments were carried out with differently coated
running disks under conditions otherwise identical to those in example 1 and comparative example 1.
In all cases, the running disk core corresponded to the illustration in figure 5. 25 For table 2, the
average net friction torque <M*> (in percent of the drive rated power output, %L), relative to the
average material removal rate <dR/dt> (in micrometers per minute, 4m/rain) obtained during 30
processing, for both working disks, was determined. Fhis is an even more accurate measure of the
- friction than the grindipg:forge-Lelated drive forque, Mrii plotted in figure 249 and (B) and figure 3,
since, with referencextoetpfmrenrgo%al rtatg actually.ﬁgkgtadgg ,.%5 “1% cg;[:ting performance per force (with
constant path speeasfmay filictuate. Stich Tiuttuations of the force-rélated cutting performance can
occur if it is not possible to produce completely identical "cutting 36 capacities"of the working layers
before each experifeat yewimading tHeeworking lagerUise rendatrates arecealeaiateddrom the
determined 5 residuajsemevals-bygiffarentiation idthe-respecs ta dimewIhe residgakremeoyals are
determined from the gjstancg, between fhe working disks. gince sevete.npise is-ovgrlaid,on this
method indirectly agd in the re%uiged micré)nmeter aggurac&.ts eStimgiqlecr(ievagig‘ereofelontgiss measurement
fluctuates all the morjéstlﬁwne?%forg, fﬁeee?'emo&al Yafeshdve fLLo_ € averaged over t'fwe entire duration of
the processing pass i ofd&Ftd éBtaifthe rB§direBcffacy-E6r tefriction ¢hardBteridtit figure
<M*>/<dR/dt>, therefore] nectime.resoiete pass-t8recprds Bisin figore and figuie 9 forithe
parameter M*{k arecavailables sathesdhere s availablesin gach ease only one rhutHTeeteyn very

accurate - characterigtic figyre per experimental pass. These.are. compiled for examples 2 - 3 and

comparative examps 220 41 table 2, Bxample sM>I-dG Fracture? Example 2,

required accuracy. For the friction characteristic
figure <M*>/<dR/dt>, therefore, noc time-resolved pass
15 records as in figure 3 and figure 4 for the parameter
M*/F are available, rather there is available in each
case only one - but in return very accurats -

characteristic figure per experimental pass. These are

compiled for examples 2 -~ 3 and comparative examples 2
20 - 4 in table Z.

Example <M*>/<AR/dE> Fracture?

Example 2 1.50 no

Example 3 1.60 no

Comparative 2.45 noe

exampie 2

Comparative 2.03 no

example 3

Comparative 1.45 ves

aexanple 4
Table 2

A running disk with coating coverage identical to that
25 in example 1 was used in example 2. This coating was
also produced by molding (RIM) with engraved £free areas
of the mold. However, a higher percentage contact area
{approximately 60%) and larger average dimensions of

the elevations (approximately 5 mm) and depressions



1.50 no Example 3 1.60 no Comparative example 2 2.45 no Comparative example 3 2.03 no
Comparative example 4 1.45 yes Table 2 A running disk with coating coverage identical to that 25 in

example 1 was used in example 2. This coating was also produced by molding (RIM) with engraved
free areas

37
{approximately 4 mm) together with a likewise increased
height of the elevations above the depressicns
(approximately 70 um) were chosen. The correlation
length was approximately 4.7 mm in this example. The
5 aspect ratio of the ccating was therefore approximately
0.015. The coating once again corresponds to the

illustration in figure 7 (A).

For example 3, a coating composed of a thermosetting
10 polyurethane (PU} was produced by manual spraying
application {(high-pressure spraying, using a spray gun,
of a suitably diluted, uncrosslinked PU solution with
subsequent evaporation and curing). Manual spraying
application leads, 1f it is carried out in the form of
15 one or just a few relatively thick layers, generally by
way of non-uniformities during manual application and
edge-contour-dependent surface tensicns ("edge bead"},
to a layer having a non-uniform thickness. The
percentage contact area resulted as approximately 30%
20 {the same overall coating form and area as comparative
example 1 and example 1}. The percentage contact area
was determined after a plurality of processing passes
by measurement of the traces of wear becoming apparent
on the surface regions coming inte contact with the
25 working layer. On account of the spraving application,
however, the average lengths of the elevations and
depressions were considerably greater than those in the
examples from figure 3 and figure 4 with correlation
lengths of approximately 20 to 30 mm. The average
30 height of the elevations relative to the depressions
was again between 10 and 20 pm, as was determined by
means of a micrometer screw gauge by measurement in the
manner of sampling at different points in the region oI
the coating of the running disk. The aspect ratio was
35 therefore approximately 0.0006. Despite the smaller
percentage contact area in example 3 relative to
example 2, owing to the large extents of the elevations

and depressions a sgomewhat higher friction results



of the mold. However, a higher percentage contact area (approximately 60%) and larger average
dimensions of the elevations (approximately 5 mm) and depressions 37 (approximately 4 mm)
together with a likewise increased height of the elevations above the depressions (approximately 70
pm) were chosen. The correlation length was approximately 4.7 mm in this example. The 5 aspect
ratio of the coating was therefore approximately 0.015. The coating once again corresponds to the
illustration in figure 7 (A). For example 3, a coating camposed of a thermosetting 10 polyurethane (PU)

was produced by manual,spraving.application (Righ:pressure-sRraying, Using a:spray gun, of a suitably
diluted, uncrosslinked PU solution with subsequent gvagoration ang cluringc). Wal ggl;aying
. . . arn , aspec atlio Yoxlimate . r TIE

application leads, i it 7S carried out in the form of 1% one %?just A few Tolative y thick layers, generally
by way of non-unifGiPiitie8 Hufin§ et AIRbplication add Bdgé-toRtdlr-deliefentsuifate tensions
("edge bead"), to allayerkavirdig amorpusiferm ¢hickness The-féreentagelcdntactidre&*ésulted as
approximately 30%:;2Q {the-sameroveralkbgoatingfeem=and area askeamparative from a

friction that is still low according to the invention

to a friction that 1is high in & manner no longer

according to the invention.

10 In comparative example 2, use was made of a running
disk coated in an unstructured fashion over the whole
area with high thickness uniformity {approximately 090%
percentage contact area of the coated area). It
therefore corresponded to the illustration in figure 6

15 (A). In contrast to comparative example 1, the running
disk was coated by means of a spraying methed in
comparative example 2, wherein the layer was
implemented by the application of many individual, very
thin layers and respective flashing-off and curing

20 before the next layver application, thus resulting in a
highly thickness-homogeneous layer stack without layer

flow as a result of surface tension, for example.

The same PU material as in comparative example 2 was
25 used in comparative example 3. However, a significantly
smaller area of the running disk was coated
(corresponding to figure € ({B)) by virtue of the fact
that the total area of the coating 28 was reduced and
the coating 28 was additionally subdivided inte four
30 non-centinuous regions. By virtue of the smaller total
contact arsa, the frictien is reduced somewhat relative

to comparative example 2.

Examples 2 and 3 and comparative examples 2 and 3 show
35 that, besides the percentage contact area, in
particular the absolute size of the elevations and

depressions and also the aspect ratic thereol are



example 1 and example 1). The percentage contact area was determined after a plurality of
processing passes by measurement of the traces of wear becoming apparent on the surface regions
coming into contact with the 25 working layer. On account of the spraying application, however, the
average lengths of the elevations and depressions were considerably greater than those in the
examples from figure 3 and figure 4 with correlation 20 to 30 mm. The average the elevations relative
to the depressions between 10 and 20 pm, as was determined by micrometer screw gauge by

measurement in the manner.of sampling at different pointsdptherggian of the cpating,gkthe running
disk. The aspect ratio vx%slgg t_tféef]]oge aﬁpproxima ely O.QOOS ..Despite.the §Q1OanILIer percentage contact

) t
area in example 3 reeiia?tlve to examplé 2Z, ovﬁﬁast(l)bt & I‘é{?ge Exterits of the elevations and depressions a
somewhat higher friction results

In comparative example 4, the running disk was onily
5 partly coated in accordance with figure € (C). Figure 6
(C} shows a core 20 having a non-continuocusly partial-
area coating 29. The partial coating was implemented by
methods according to the prior art by the masking of a
plurality of regions during the cecating process and
10 subseguent removal of the masking, as 1s described for
example in WO 2008/064158 Al. This resulted in a
partial coating in the fcrm of a mulfiplicity of non-
continuous individual regions. The experiments could
not be finished since layer detachments from the
15 running disk coated in this way and fracture of the
semiconductor wafers processed in this way already

occurred during the first processing pass.

Since it had been observed <that <the layver failure
20 {(delamination} occurs preferably at the interface
between the laver or the layer stack composed oif PU
useful laver and, if appropriate, further adhesion-
promoting intermediate and primer layers and the
running disk core, the detachment can be explained by
25 the in total very long exposed edge line of the non-
continucus coating segments, which supplies many points
of attack. Although this comparative example of =3
running disk coated with a small percentags contact
area vyields a removal-rate-related torgue <M*>/<dR/dt>
30 comparable with that of the running disk in example Z,
owing to the instability of the coating and the
constant damage to the semiconductor wafers processed
in this way, the running disk according to comparative
example 4 1is unsuitable for carrying out the PPG

35 processing method.

Further exemplary embodiments



38 (breaking-away of the cooling lubricant support film). With an aspect ratio of approximately 0.0006,
the coating from example 3 is also already close to the limits of the preferred range (0.0004 to 0.4), in
the 5 vicinity of which a transition takes place from a friction that is still low according to the invention
to a friction that is high in a manner no longer according to the invention. 10 In comparative example 2,
use was made of a running disk coated in an unstructured fashion over the whole area with high
thickness uniformity (approximately 90% percentageaontact area of the coated area). It therefore
corresponded to the;illustrationsin-figure. 6 4o £ALdBrgonitast tacomparative exampleihdhe running
disk was coated by dr{]&e]gnsa%fc% gg_@yingom Eheodiinvce%rpparr?tative example 2, wherein the layer was
implemented by the app‘?lcatlon 0 mgny in |V|duarf, very thin layers and respective flashing-off and
curing 20 before the next layer application, thus resulting in a highly thickness-homogeneous layer
stack without layer fioswas aresdit ohsgrface terdiorhd6re)ernprl T sdme P Aidtefal as in
comparative exampletWasazip used.in comparative example 3. However, a significantly smaller area
of the running disk was coated (corresponding to figure 6 (B)) by virtue of the fact that the total area of
the coating 28 was reduced nti he cpating 28 was additignally suhdivided into four 3
non-continuous reg%ﬁé‘.‘ﬁy \?irt é_)of ﬁgé) "é?na?lerr ﬁ)r%gllggntgétsgeg,l tﬁ‘e friction i’sl?eyduéc%%asomewhat
relative to comparafivé iexEmpRVANEx&Mpled s U § HHtPcomparative®@xaipies®s $hd's show 35
that, besides the pér¢entage cohtact area, iparticutanthiecabsoldte sizecetthie elevatibhs and
depressions and alga the aspect satiodhereef, are 3% essential fera swface oftbeaimning disks that
exhibits the least possible wet,sliding frition,, In. corpparative example 4, the wnning diskwas only 5
partly coated in accordance with figure 6 (C). Figure 6 (C) shows a core 20 having a non-continuously
partial-area coatingviﬁ .J‘?'tig ’pa%t%] c%%%’ﬁétwé:s? ?‘rﬁpllexrlnéé)nté:c? %\%I/aﬁa%thwoldts% aégcgoerdﬁg\%rt%lt%% prior art by
the masking of a pltifity offrejfiénstdringLtheatdatinyg ptocdsd2ahdt 6 sissequehit @moval of the
masking, as is desctibrec foreexampletind M@ 20081064058 AkrTthis kesdlteet inca plrtial coating in the
form of a multiglicity o€ n@a-continyeusindividualregions: {Therexpesimenis coutthaotthe finished since

layer detachments from the, 15 sunning disk egated.in this way and fragture af the, semicgnductor

wafers processed in this way a!:reggg ocgurr,ler(l:i d ring tkgﬁigrssé crg%essigg Jpass. OSVanl%e itthoad been
observed that the I&§&r faltre”* rhhning Y P g
the small thickness and finite stiffness of the running

disk core 20. On account of the relationship between

20 elevations and depressions, the edge 1line of the
coating is short, and such a running disk according to
the invention has very long~lived layer adhesion
without partial detachment or semiconductor wafer
fracture.

25
Figure 7 (C) shows a running disk with a coating that
is continuous over the whole area, in which front- and
rear-side layers are additionally continuous since they
were led through the openings 21 for receiving the

30 semiconductor wafer and the compensation openings 25
for the passage of <cooling lubricant and were
connected. Such an "all-round” coating has particularly
long-lived layer adhesion since an edge line exists
only along the omitted region between tooth tips and

35 root circle of the outer toothing.

Leading the coating round through the openings of the

running disk and connecting the front- and rear-side



20 (delamination) occurs preferably at the interface between the layer or the layer stack composed of
PU useful layer and, if appropriate, further adhesion-promoting intermediate and primer layers and the
running disk core, the detachment can be explained by 25 the in total very long exposed edge line of
the non-continuous coating segments, which supplies many points of attack. Although this
comparative example of a running disk coated with a small percentage contact area yields a
removal-rate-related torque <M*>/<dR/dt> 30 compatable with that of the running disk in example 2,

owing to the instability, of the cqating and fhe constapt damage to the.sgmicopductorwaters processed
in this way, the rung#&g %isk accorgingrto clonélga@{[ivq,example,@z unsuitable for ggr@@eg out the
X i

PPG 35 processing Hethod: Eufther exe pﬁary embodimants 40 t{ffg shdws further exemplary

embodiments of rurinind disks Hee6ring B R AVETRIIE St FRfure™7A) 18 5844y been explained
in connection 5 wit&kampte dh Figire 7aB) shows-aaunmifig sk withiaipartidi-akeaccoating having
continuous elevations 31-ard depressians30 according wdhedprentienrOnaceound of the 10
partial-area coating, lherg are,tegigns. 32,remaining.freg,in which the core 20 offheunging disk

remains visible, but ca% qt come mtg\ contact with the working ;!%yef smeceut[léa elﬁvargggslfsl keep the

core 20 at a distan@® front ¥e Workig 1ayef and e fee régionis 32 15416 Smalf efiough to counteract

the fact that the fre€3BgRNS"32 £0lild detérm as#4r as th8 &Kt Fyr on d6kbEAE 3f the running
disk elasticity presenirgwigigetovthé smalt ¢hickresishandsfinite Stiffness of thé runnifg diskecore 20. On
account of the gelationship petween 2Q elevatiens angddepressions.theedge line ef the eoating is
short, and such a rynning disk according tQ the invention has gggd@@galiv%@%@ ion without

partial detachment or semiconductor wafer fracture. 25 Figure 7 (C) shows a running disk with a
coating that is contnUBUEBVEHthé whole area, in which front- and rear-side layers are additionally
continuous since they were led through the openings 21 for receiving the 30 semiconductor wafer and
the compensation dpenings 25 fardhespassadge of coalirg |ubricantraindwetéstonmeécted. Such an
"all-round” coating has pagticularly long-livad laves.adhesion sinee angdgeling exists,enly along the
omitted region bet‘”aee{a‘atggihcat;i@%;afg 3?0(9%8@8'&%8‘@ Ocycg?lrtgo'gghiggea {(few small

elevations 31, secparated from one ancther by wide

depressions 30). Despite the small percentage contact

area, the «coating 1s embodied as continuocus (no

20 separated partial layer regicnsg) according to the

invention.

Further embodiments accerding to the 1invention are
shown in figure 8:

25
Figure 8 {A) shows & running disk in plan view with
running disk core 20, opening 21 for receiving a
semiconductor wafer, outer toothing 22, dovetail 23 for
the positively locking connection of plastic insert 24

3¢  and core 20, compensation openings 25 for the passags
of the cooling lubricant, and a continuous whole-area
coating (apart from the omitted region of the ocuter
toothing 22) having depressions 30, which do not come
into contact with the working layer of the processing

35 apparatus for the semiconductecr wafers, and elevations
31, which come into contact with the werking layer. In
the exemplary embodiment shown, the elevations have a

circular base area having a diameter of 8 mm and are



41 layers also makes it possible, given appropriate embodiment, to replace the "insert" 24 (see e.g.
figure 7 (B)), which prevents contact of the semiconductor wafer with the hard material of the running
disk core 5 20 (avoiding damage to the semiconductor wafer as a result of mechanical action, for
example material spelling in the edge region, or as a result of metal contamination of the
semiconductor material), completely by the coating 34 (figure 7 (C)). Such a 10 running disk is
constructed in a particularly simple manner and can therefore be produced particularly economically.

Finally, figure 7 (D) showg asruning gisk with a Y coating.that s continuaus ovglthemwhole area,
having a particularlx]g\ghpergen age d%ontgcg Ja_lgerrﬁ ( eé/\é%g]@all e&l%v%tci:oer}%%ise%pat@ggg from one
another by wide dep:rLeSS|oﬁ§ 36 “DEspite the smal ercen?age CORtAc area, the coating is embodied
as continuous (no ZFEEPATARE I Al 14yEFTegiGRs) atb6rdifGTd Thé fiiéntidi"Ehfthet @mbodiments
according to the invertiowrarel skowaindigire 8: 25 Figtire 816 showda rannierdisklinplan view with
running disk care 28¢epening 24 der. receiving a semiconductor wafer, outer toothing 22, dovetail 23
for the positively locking connection of plastic insert 24 30 and core 20, compensation openings 25 for
the passage of the cooling lubricant, and a gontinuous Whole-areg cqating (éal art from the omitted
region of the outer %’o?ﬁin& %%/rilﬁg cfélﬁess?onéﬁﬁflv%ﬁichcég hot Come Into contact with the
working |ayer of théﬁ?o“é%s%ﬁfg 300 mm semiconductor wafer {thickness of the
semiconductoer walfer after grinding approximately

10 820 um), the total thickness of the running disk 1is
approximately 800 um. 0Of that at least 600 um is
allotted to the cg¢ore composed of hardened steel in
order that the latter has a sufficient stiffness, and
therefore a maximum of 100 um per side is allotted to

1%  the coating. ©Of the 100 um, if appropriate 10 um is
allotted to an cptional adhesive intermediate layer and
therefore 90 to 100 um is allotted to the actual useful
layer. In order to obtain a sufficient adhesive
strength and tearing resistance, the continuocus porticn

20  of the layer has a thickness of at least 10 um. The
height of the elevations above the depressicns 1is
therefore allotted, finally, approximately 70 to B8O um
per side of the ccating. Therefore, the aspect ratio of
a coating according to the example shown in figure 8

25 (A) is approximately 0.014. With the layer thicknesses
indicated, figure 8 therefore shows an exzemplary
embodiment of a coating in the particularly preferred
range for the aspect ratioc (0.004 to 0.1).

30 Figure 8§ (B} shows an enlarged cross section through
the coated running disk along sectional line 235 in

figure 8 (A).

B further exemplary embodiment of a running disk in
3%  plan wview with a coating that is not over the whols
area but is continuous according tc the invention is
shown in figure 8 (C). Regions 32 around all the

openings in the running disk core 20 ({receiving



35 apparatus for the semiconductor wafers, and elevations 31, which come into contact with the
working layer. In the exemplary embodiment shown, the elevations have a circular base area having a
diameter of 8 mm and are 42 arranged hexagonally. The shortest distance (minimum width of the
depression) between adjacent elevations is approximately 3.4 mm, and the correlation length is 5.2
mm. The percentage contact area of the surface thus coated is 40%. Upon embodying such a running
disk for receiving at least one 300 mm semiconductorwarfer (thickness of the semiconductor wafer
aftergrinding approximatgly, 108204m).the tafgh thickness of the running, disk is appraximately 800
pm. Of that at least 600 pm is .aIIottegI toztpe care cgfnposeg Sosfahaerdeneecejnslteel in %)gder that the latter
has a sufficient stianess,.rzland %Iﬁnés’r%fore a maximum ofioé)pm pgr side 18 aﬁ&?ed 0 1§?ﬁe coating. Of
the 100 pm, if appr6pfAate'20 prPis-&fidtted t85iF opionat 2RiFESivelhterfrizétate 1ayer difdl therefore 90
to 100 pm is allottedtodhe actuidt isefublayerain order to-ebtaén @ sefficientadhesheeisttength and
tearing resistance, the eortiriious poitian 20.ef thedayer has a thickness pfatieast 4@ pm. The height
of the elevations ahque the. depresgionsds thergfore allofted, finally, approximaely, 70 {9 80 pm per
side of the coating. 'I;Lherefore, the asf%)ect Eatip of a coqﬂpg according tq the exagrl%ole shown in figure 8
25 (A) is approximately'6.014. With the layer thicknesses indicated, figre 8 therefore 3hows an
exemplary embodifhéft 8F a-cgating IR RAE Patieiflarly prefefredifangBI8F the' &89t rafié (0.004 to
0.1). 30 Figure 8 (B3rstwows aaterilgrged-¢ross segtion througirtite codtedamnning diskedlpng sectional
line 35 in figure; 8 (Al Adlrthenrexemplary embedintent,of auunning disk iy 3% plan view: with a coating
that is not over the whole,area byt is confipyous agearding tothenyeatian is shawgyn figure 8 (C).

Regions 32 around all the ,
this case. The percentage contact area of the ceating

is somewhat above 50%., The aspect ratio is
approximately 0.017 given the same layer thickness
15 difference between elevations and depressions
(approximately 75 um) as described above for figure 8
(A) . With the layer thicknesses indicated, figure & (B)
therefore likewise shows an exemplary embodiment of a
coating in the particularly preferred range for the

20 aspect ratioc (0.004 to G.1}.

Figure 8 (D) shows an enlarged cross section through
the coated running disk along sectional line 3¢ in

figure 8 (C).



openings in the running disk core 20 (receiving 43 openings 21 for the semiconductor wafers with
dovetail 23 and insert 24 and also passage openings 25 for cooling lubricant) were not coated. The
region of the outer toothing 22 was, as always preferred, likewise 5 left free again. The elevations 31
are present as a continuous square grid having a shortest width of the elevations of 2.7 mm. The
depressions 30 are rectangular depressions having an edge length of approximately 6.2 mm and an
area of approximately 10 40 mm2, which are completely surrounded by elevations 31. The correlation
length is approximatgly;e mm in this case. The percentage contact area of the coating is somewhat
above 50%. The aspect ratio is approximately 0.017 given the same layer thickness 15 difference
between elevations and depressions (approximately 75 pm) as described above for figure 8 (A). With
the layer thicknesses indiéated figtare 8YB) tRerefdie iREWRe SHows anexeiipiry embddiment of a
coating in the particularly pieferded-range forthie20aspectratio (8804400, theFigure8 £D) shows an
enlarged crossssection through thecoaiedrynning-disk atongtseetionad line 3bindigure 8:(C). 44

Claims An insert carrier, syitable for, receiying gneoy:a plurality of semiegpdugtorvaters for the

double- S side processing thereof between two workin diskdc, ofala pigg rEin ingé oqulishing
.. comprlslng & cc%re COIU%OFE L OT pihgiy nate 2 .
apparatus, comprising a core composed of a first material’ hiaving a first and a second suiface, wherein

the first and the second stiddc¢E@aéh b&4Fa cHaing 13PEORPoSEd B secdhdTfateridlSsaid coating
completely or partly coveririg-the fastiandsesendstrfaces,sard alzorat feast one opehing for receiving
a semiconducter wafer, whergindbat swiace:of theaatingnwhichiis remote from theatlingore has a

structuring consisting of eleyations and depressions, whetejn the correlation length, of theyelevations

and depressions of the structqrin%is in the range of 0.5 mm {0 25 mm and the aspect rafio of the
structuring is in the range o1 0.600% 20t5 T°4. 2. "THe insert caftier as claiméd in claim I, Wherein the
first material is a metal an84fgisedethd matsiFalis erplastier wafer, wherein that

surface of the coating which 1s remocte from the
15 core has & structuring consisting of elevations

and depressions, wherein the correlation length of

the elevations and depressions of the structuring

is in the range of 0.5 mm to 25 mm and the aspect

ratio of the structuring is in the range of (.0004
20 to 0.4,

2. The insert carrier as claimed in claim 1, wherein
the first material is a metal and the second

material is a plastic.

25

3. The ingert carrier as claimed in either of claims
1 and 2, wherein the coating completely or partly
covers the first and second surfaces of the core
in the form of in each case exactly cone continuous

30 layer.

4, The insert carrier as claimed in any of claims 1
to 3, wherein the area proportion constituted by
the elevaticns in the total area of the coating 1is

35 between 5% and 80%,

5. The insert carrier as claimed in any of claims 1

to 4, wherein the correlaticn length of the



25 3. The insert carrier as claimed in either of claims 1 and 2, wherein the coating completely or partly
covers the first and second surfaces of the core in the form of in each case exactly one continuous
30layer. 4. The insert carrier as claimed in any of claims 1 to 3, wherein the area proportion constituted
by the elevations in the total area of the coating is 35between 5% and 80%. 45 elevations and
depressions of the structuring is in the range of 1 mm to 10 mm. 6. The insert carrier as claimed in any
of claims 1 5A 5, wherein the aspect ratio of the structfiring is in the range of 0.004 to 0.1. 7. The insert
carrier as claimed in any ef elaimsch to Grehatagterizeddysa third nhatedal-which 11@ extends in

continuous fashion from theg first suefage of she care throughmat.least one opening in the core as far as
the second surface of the core. 15 8.The insert carrier as claimed in claim 7, wherein the third material

extends from the first surface of the core through all the openings for receiving semiconductor wafers

as far as the secon8 ‘surfdde of the*Core ST compheiel§ NeB%He wallHiéas of S0theSpenings.

5 o 5, wherein the aspect ratic of the structuring

is in the range of 0.004 to 0.1.

7. The insert carrier as claimed in any of claims 1

to 6, characterized by a third material, which

10 extends in continuous Ffashion from the first
surface of the core through at least one opening

in the core as far as the second surface of the

core.,

15 8. The insert carrier as claimed in claim 7, wherein
the third material extends from the first surfacs
of the core through all the openings for receiving
semiconductor wafers as far as the second surface
of the core and completely lines the wall areas of

20 the openings.

9. The insert carrier as claimed in claim 8, wherein
the third material is identical to the second
material and forms a continucus layer therewith.

25

10. A method for the simultaneous double-side
material-removing processing of at least one
semiconductor wafer between two rotating working
digsks of a lapping, grinding or polishing

30 apparatus, wherein the semiconductor wafer lies in
a freely movable manner in an opening of an insert
carrier and is moved by the latter under pressurs
in the working gap formed between the working
disks, wherein an insert carrier as ciaimed in

35 claim 1 is used, and wherein the elevations of the
coating come intce contact with one of the working

disks, and wherein the core and alsoc the



9. The insert carrier as claimed in claim 8, wherein the third material is identical to the second material
and forms a continuous layer therewith. 25 10. A methodforthesimultaneousdouble-side
material-removing processing of at least one semiconductor wafer between two rotating working disks
of a lapping,grinding or polishing 30 apparatus, wherein the semiconductor wafer lies in a freely
movable manner in an opening of an insert carrier and is moved by the latter under pressure in the
working gap formed between the working disks, whersin an insert carrier as claimed in 35 claim 1 is

used, and wherein the el%@;%qfom cqgting:ﬁgmegggqgggtacagvitrh@@e of- the working disks, and

wherein the core and also tof}l ‘!’:thvea IE%ssciggs of thei coagnlg]go not come into contact with the working

disks.  11. The method as caimed in claim 1‘6?’3vkhenr%in each Sworking disk comprises a working
layer containing bondedabrasive,andacoolinglubricant containing no abrasive is fed to the working

gap. 12. The méthod &% elamsad a¥ eitfver of elaied 107andl40m 11 WherdifthéwotRifg disks are
circular and exactly one ingert catriefis msedmphiclz eoversithe: entirel woeking diskeand s driven by

eccentrically rotating guidg jiolless. arranged at the cirgumfergnce of theworking,disks 1, effect 15 an

orbital movement in such a way that under each semiconductor wafer there is always a respective

stationary area which at a‘ﬁci/ time |§nc%ﬁwlﬁle?el§acsolv%$ea%y’“t%e semiconductor wafer. 20 13. The
method as claimed in either of claims 10 and 11, wherein the working disks are ring-shaped and at
least three insert cdréiers €aeh having atleasteiaepening 46 receividg alsemizoAaductofwafer are
used, and whetein the insert, cagiers: 25 eaeb have atreuterisethingy suchi that they revelve with

inherent rotation about the fotatipn axis by means ofa ralling apparalys compHging aneinger and an

outer pin wheel arranged concentrically with respect to the t;(otation axis 30of C}he working disks, and

the toothing. the entflre working dis and 18 riven Y
eccentrically rotating guide rollers, arranged at

the circumference of the working disk, to effect
13 an orbital movement in such a way that under each
semiconductor wafer there 1is always a respective
stationary area which at any time is completely

covered by the semiconduactor wafer.

20 13. The methed as claimed in either of claims 10 and
11, wherein the working disks are ring-shaped and
at least three insert carriers each having at
least one opening for receiving a semiconductor
wafer are used, and wherein the Iinsert carriers

25 zach have an outer toothing, such that they
revelve with inherent rotation about the rotation
axis by means of a rolling apparatus comprising an
inner and an outer pin wheel arranged
congentrically with respect to the rotation axis

30 of the working disks, and the toothing.



